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— WILLOW BUN LABOERAINRILS

PREtACE

VESIAC (VELA Scismic lnformation Aralysis Cenler) was an informalion collec
tion, atalys s, 3nd disseminalion Jacitily established al the Institule of $ctence and
Tertnology of The Le.vwrsily of Mirkigan, During the period Deceminr 196D 10
June 1971 ihe center operated under a conttact sponsored by the Advanced Rescarch
Projecia Agency under the Offtee of the Secretary of Defense.

The purpose of VESIAC was 1o analyze the reararch information related 1o the
VELA UNIFORY Program of Project VELA and to function as a ceniral faciluy far
this tnformatten. The inc..p served all authortzed recipients of VELA UNI FOIM
rescarch information by tss-ing subject tibliographies with abstracis and apectal
reports .8 required. 1% additon, VESIAC pertoascally summarized the progress of
the research betng condu ted.

VESIAC operated under the technical direction of the Geophysics Laboratory
of the Institute. In its operai‘on VESIAC drew upon members of this laboratory and

other members of tae Insiitute and the University.
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ABSIRACT

The (tnal edition of A Bibligraghy of Seiemolazy for Project VELA lists auibors
and iitles and gives almtracte (or rticles and reporis o selsmology aud the deiec-
tion of ynderground explations  The list of authors and titles is arranged by areas
of the VELA Uniforn program of the Advanced Research Projects Agency
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HOIE 10 Ustes

In November 190, VESIAC pubilished A Bibllography of Setamology (ot the
VELA UNTFORM Program. Hepart No. 4410-10-18, which was {ollowed by five
quarterly addenda. A second edition, Report No. 4410-81 -3, containtag atetracts
for approstmately 2000 articles and reporis on scismology and the detection of
underground explostons was published tn July 1965, For the second tsaue, the en-
tries tn the Uthuography and all five addendi were edited and integraled along with
approxtmately 200 new entries.

The final edttton does not tepeat previously published data, bul contains only
reports recetved since the second edttion. 11 has three main parts, a subject out -
ltne, an author -ttt.e listing by subject and a listing of author -ittle -abstracts by auvthor.
Publications with no author credits are Htsied under the names of their corporate

authors.

VESIAC acquisition numbers and DDC numbers (where known) are printed in
the margin to the left of each reference. Documents with a DDC number are pro-
curable directly from DDC. The letters “VU™ following a VESIAC number indicate
that the documnent was written under a VELA UNIFORRM contract. OFFICIAL USE

ONLY documents are referenced without an abstrac!.
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DIRECTIONS FOR EFFECTIVE USE

To select areas of interest. consull the Subject Outlt ¢, Section 1.

Nest refer to Section 2, where the Subject Qutltne Is repeated. with the author
and title of cach abstracted article, book. or report listed alphabetically under
the appropriate subject heading,

Then turn to Section 3, where the abstracts are arranged alpiabetically by
author.
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1
SUBJECT OUTLINE —PROJECT VELA.UNDERGRGUND

§ RESEARCH IN SEISMOLOGY
A. Seclsmic Instrumentation

Short Period Sciemographs

long Period Scismographs

Strain Seismographs

Deep Well (borehole) Seismographs
Ocean Bottom and Offshore Seismographs
Experimental Seismogriaphs

Unmanned Seismographs

Time Systems

Amphlifiers

Recorders

Filters

Data Acquisition and Signal Transmission Systems
Mi:cellancous

B. Station Location and Operations
1. Stations Listings and instrumentation

World-Wide Standard Seismologicai Network
VELA Seismoiogical Observatories

Long Range Seismic Meiasurement (LRSM) Stations
Reglonal or National Seismograph Networks

(1) U.S.
(2) Foreign

Large Aperture Selsmic Arrays
Unmanned Seismological Observatory
Others

Operational Procedures

Instrument Calibration and Response Data
Seismological Bulletins

Miscellaneous

— e s e
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C. Amblent Seismic Noise

1. Theory
2. Temperal and Spatial Characteristics

a. Short-Period (<5 sec)
b. Long-Period

Measurement Techniques

Measured Levels

Sources

Correlation with Station Geology and Environmental Factors
Miscellaneous

DM W

D. Signal Enhancement and Noise Reduction

1. Theoretical Studies
2. Instrument Emplacement and Techniques
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3. Sctsmitc Arrays

a. Stort-Period

b. Deep-Well (orehole)

¢. long-period

d. Large Aperture Scismic Arrays (LASA)
e. Array Design and Site Selection Criteria

4. Combined Strain - Pendulum Seismographs
$.  Analog and Digital Processing Techniques
6. Miscellancous

Seismic Detection

Definition of Detection Threshold and Probabilities
Single Station and Areay Threshokd Studiesn
Network Design and Capablility Siudies

Automatic Detectinn Schemes

On-line Data Acquixition and Detection Systems
Automated Seismlc Bulletins

wWave-time ldentificatlon Techniques

Selar.ic Sensor and Site Selection Crileria
Miscellaneous

S ONO L DN —

Seismic Location

Computer Methxls for llypocenter Determinalions

Statistical Techniques for Estimating Errors in Epicenter and Focal Depth
Network Capability Studies

Single and Mulitple Array Capability

Canbration of Teleselsmic Network

Travel-Time Tables

Travel-Time Anomalies

Depth Determination

O I U &) I e

Seismic Source Identification

1. Theoretical Basis for Ideniificailon Techniques
2. Developmcit and Evaluation of Ideniificalion Alds

a. General

b. Short-Period

c. Long-Period

d. Source Depth

e. Local Seismicity

3. Statistical Procedures for Joint-use of Identification Alds
4. Single Station and Array Threshold Studies

5. On-line Identification Scheme

6. Miscellancous

Seismic Magnitude and Energy

Definitions and Magnitude Scales

Computational Methois for Body Wave and Surface Waves
Amplitude-Distance Curves

Energy Partition

Station Corrections

Miscellaneous

DU e WO e



V/ILLOW RUN LABORATORIES

!
SUSJECT OUILINE —PROJECT VELA.UNDERGROUND

1 RESEARCH IN SEISMOIL00Y

A

n.

Selsmte Instrumentation

Po me

1
5
¢
T
8
L 4
10
11
12
13

Short Period Selemngraphs

Lone Period Seinmographs

Stratn Soremographs

Deep Wel, Amreholo) Setnmographs
Ocean Badteen and Oflshore Seismngraphs
Kaperimertal detnmog paphs

Unmanned Setsma raphs

Time Systems

Aplific s

Hecontors

Filters

Data Acqu'siton el Signal Tra.snisston Systems
Miscellua v,

Statton Loc. i and Operat.one

I

Wl N

Stations Listtngs 1nd (nstrumentation

Waorid-Wide Standard Seistrological Network

. VELA Seciamological Olmervatortes

. Long Rang- Selsmic Measurement (LRSM) Stations
. Reglonal or National Setamog raph Networks

(1) u.s.
(2) Foreign

e. Lame Aperture Selsmic Arravs
{. Unmanned Selsmological Observatory
£. Others

Operational Procedures

Instrument Calibratton and Response Data
Seismological Bulletins

Miscellancous

ancu

Anmblent Selsmic Nolse

I
2,

-3 U oda D

Theory
Temperal and Spatlal Characteristics

2. Short-Period (<5 see)
b. Yong-Period

Measurement Tochniques

Measured Levels

Sources

Corrciation with Station Geology and Environmental Factors
Miscellancous

Signal Enhancement and Nolse Reduction

I
2.

Theoretical Studioes
Instrument Emplacemient and Techniques
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Sclamic Propagation idonomena

[* )

el @ U

Threoretical Studien

a Nady Wave
b Surface Wase

Model Studics
Empirical

a. Vexly Ware
b, Sutrface Wave

Travel: Time Curves
Gooph ivical Constanta
ey Tracirg Techniques
Transler ¥ tion
Mircellane o

Crusial and X .ntle Strecture

]
2

o) B de b

Thearetiral Barth Modcle
Serumic Refraciion Studics
a. U8

b, North American Hegton
c. Foregn ftegions

Surface Wave Studies

Mantile and Core Bructure

Correlation of Seinmic [3ala with Geophysical Paramelers
Teat Siies and Neconting Siten

Mirceilanewus

Earthquake Source Mechaniama

O el B am b

Theoretical Studies

Mordel Stushies

Fault- Planc Solutioas for PP amd § Waves
fadiation Pattern lrom Surface Waves
Foreabock and Afiershock Sequences
Souree Dimension

Spectal Earthquakes

Miscellancous

Seiamicily

2.

3.
94
5.

World
Regional

a. uUS.
b. Gther

Microearthquake Studies
Earthgquake Triggering Mechanisn.s
Miscelluncous

Explosion Phenomena

O P W -

Computational Modela

ock Mechanics

Model Studies

Shock Wave Propagation
Decoupling Experimenta

Seiamic Coupling and Media Effects
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T. Close-in Inst rumentation
8.  Miscollancous

Special Kvents
1. Esplosions
a. Nuclear

{1} Shot Reports
(2) Other

b. Chemical and Industria)

2. Signiftcant Earthquakes
3. Umderwater Events

RELATED GEOPHYSICAL RESEARCH

A

fn

“-zommge

Atmospheric Acoustics
Hydroacoustics

1. Detection
2.  lacation
3. ideniilication

Gravity

Magnetics

Elertrical Properties

Ele :tromagnetic Signals from Underground Evenis
Rock Mechanics

Heat Fiss

Apphied Mathmattes and Computer Programsa
Miscellancous

TRANSLATIONS ON SEISMOLOGY SPONSORED BY VESIAC

.

O® I D s b 8~

Theoretical Studies

Seismic Prospecting and Crustal Structure
Selamic Propagation

Model Studies

Physical Properttes of Rocks

Engineering Selamology

Setsmic Insiruments

Earthquake Studiea

Miscellancous

WILLOW RUN LABORATORIES
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WO SMLLAN, W, ¥, Melon 1 ong . P riod Bare - Hole Telavial Setnmo-
ey,

PHESIITT, 8. V., Inpraved Setemog raphe.,
RECTON, K. b, Respomer of Long: Pvriod Setsr, smeters i0 Prossure
Vartsiione,

HECTONR, N, 1., ®allow. Haole Test of Lang - It iod Horizontal Selamom-
eley

SHAPPFEE, M. B M. KIREPATRICK, 2nd 1. R, WISE, Long - Period
Sciamagraph Development

SHAPFEE, It M., A, W, SIMMCOLS, and 11, M. HIRKPATRICK, Tong-
Pt Selomograph Devolopment,

SHATPESE, R, M., W, TROTT, and 1§ M. KIRKPATRICK, lLong-Perlod
Setnmugraph Development.,

SIMMONS, A, W, long-Perind Triavial Seismopraph Development.,

SIMON, 1., M. L. COUEN, A, G, EMSLIE, aud C. R, SMALLMAN, De-
relopment of a Three-Anis Long-Period Seismograph,

TELEDYNE INDUSTRIES (STAFF), Long-Period Seismograph Develop-
menl Program,

TELEDYNE INDUSTRIES (STAFF), Preliminary Fvaluation of Long-
Period Seismoegraph Tests at 1.ASA Suba rray F3.

WARD, P. L., and G, IHIADE, Design and Deployment of Five High-Gain
Broad- Band, f.oug-Period Seismograph Statlons,

WOMACK, 4. ., 1ong-Perlod Seismometers, Task la,
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[5:]

LA,

Herearch in Setpmulogy
A, Seiwn fe lastrumentatton
3. Mrain Setrmographs
KANE, 1., Fiber Opties and Strain lmterferometry,

RUVO, 5. T., M. MAYORR, and . OLIVER, Observations of Earth Tides
with Stratn Meters,

SHOPLAND, R. C., Beslgn of Portiable Stratnmetoer System,

SEOPLAND, R. C., Evaluatton of Field Operational Characterlstics
af the Portable Strainmeter Systenr,

WOMACK, 1. R., Horlzontal Striin Seisnograpi,
l. Research tn Selsmology
A, Seismie lnstrumentation
4. Deep Well (orehole) Seismographs

GEOTIICHNICAL CORPORATION (STAFF), Deep-Well Variable Re-
luctance Seismometer Design and Field Test Progran,

GEOTECHNICAL CORI’ORATION (STAFF), Reproductions of Some
Sigmals Recorded at llobart, Oklahoma.

GRIFFIN, 8. F., and J. MASSE, Short-eriod Deep-Hole Triaxial Seis-
nmometer.

NUNN, IL. D., The Design, Fabrication, Laboratory Testing and Field
Evaluation of a Deep Well Inertial Seismometer.

NUNN, 1l. D., Tiie Design, Fabrication and Laboratory Testing of a
Deep Well Inertial Seismoneta r.

SHAPPEE, ®. M., Deep-Ilole Scismometer.

SIIAPPEE, R. M., Deep-Hole seismometer,

SHAPPEE, R. M., Deep-liole Seismometer,

SHAPPEE, R. M., Deep-1liole Seismometer.

SIIAPPEE, R. M., Deep-Hole Seismometer (Variable-Reluctance Type).
SHAPPEE, R. M., Deep-Hole Seismometer.

SHAPPEE, R. M., Deep-1lole Symmetrical Triaxial Seismometer, Model
22700,

SHAPPEE, R. M., and R. F. KNIGHT, Innovations in Deep-Well Instrumen-
tation,

WINSTON, T., The Design, Fabrication, and Laboratory Testing of a Decp
Well Inertial Seismometer.

WINSTON, T., and L. BLUM, Electrically Coupled, Modular Scismometer
Error Analysis.

1. Research in Seismology
A. Scismic Instrumentation
5. Ocean Bottom and Offshore Seismographs

BEABOUT, E. G., II. K. HARRIS, F. R. HOWARD, and B. F. KIMLER,
Ocean-Bottom Seismograph Production and Gulf of Mexico Data
Analysis.
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1.A.5.

BRADNER, H., F. GILBERT, R. A. HAUBRICH, and W, H. MUNK, Study
of Earth Noise on Land and Sea Bottom.,

EWING, M., To Study and Measure the Motion of the Deep Ocean Floor
in the Frequency Range of Seismic Waves,

FARRELL, P. J., Special Report on Field Test of Texas Instruments
Ocean Bottom Seismometer Unit at the Uinta Basin Seismological
Observatory, Vernal, Utah.

FARRELL, P. J., 30-Day Ocean-Bottom Seismograph - Semiannual
Tech. Rept. No. 1,

FARRELL, P. J., 30-Day Ocean-Bottom Seismograph.

FARRELL, P. J., and W. A, SCHNEIDER, 30-Day Ocean-Bottom Seis-
mograph, Aleutian and Kurile Operations.

GUIDROZ, R. R., T. W. HARLEY, and D. G. EZELL, 30 Day Ocean-
Bottom Seismograph Modification and Testing of Nineteen Ocean-
Bottom Seismographs.

GUIDROZ, R. R., T. HARLEY, and B. KIMLER, 30-Day Ocean-Bottom
Seismograph, Shaltow and Deep Water Tests.

KIMLER, B. F., Field Operations and Ocean-Bottom Seismograph
Performance and Observations - Kurile Islands Experiment,

PRENTISS, D. D., Seismic Signals on the Deep Ocean Ftoor.

RIITAN, E., Details of Lamont-Philco Ocean Bottom Seismograph Telem-
etry Systems.

SANDIA LABORATORIES (STAFF), Design Study for Ocean-Bottom
Seismic System.

SHAPPEE, R. M., Off-Shore Measurements Program.

TEXAS INST. INC. (STAFF), Operatlonat Manual for Ocean-Bottom Seis-
mographs.

t. Research in Seismology
A. Seismic Instrumentation
6. Experimental Selsmographs

ADAIR, R. S., Operation and Maintenance Manu.! for the Sotion Universat
Seismometer.

ALSOP, L. E,, Use of Optical Masers as Transducers for Pendutum and
Strain Seismographs.

BANCROFT, A. M., and P. W, BASHAM, An FM Magnetic Tape Recording
Setsmograph.

BENIOFF, 1., and S. W. SMITH, Study of Free and Forced Oscillattons of
the Earth,

BRODING, R. A., S. D. BUCHANAN, and D. P. HEARN, The Use of the
Earth as an Etectroseismic Transducer.

BROWN, R. F., Duat-Gatvanometer Seismograph.

CARRAGAN, W., F. MICHALKO., and S. KATZ, Water Wells in Farth-
quake and Explosion Detection,
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1.A.8.

COLLINS, J. L., and D. W, EVERTSON, Quarterly Status Report No, 1
on Comtract CGS-1198 for the Period 1 November 1963 Through 31
January 1964.

COLLINS, J. L., and D. W. EVERTSON, Quarterly Status Report No. 2,
1 February Through 30 April 1964.

COLLINS, J. L., and D. W. EVERTSON, A Solion Seismometer,

DE BREMAECKER, J. C., Possibilities and Limitations of the Direct
FM Seismographs,

EVERTSON, D. W., A Quarterly Report of Progress under U, S, Coast
and Geodetic Survey.

EVERTSON, D. W., Report ol Pregrvess under U, 8, Coast & Geodetic
Survey.

EVERTSON, D. W,, Status Report No. 8 on Contract CGS-1198 for the
Period 1 October 1965 Through 8 February 1966,

EVERTSON, D, W,, R, S. ADAIR, and G. E. ENGLISI, Report of Progress
Under U. S, Coast & Geodetic Survey,

FARRELIL, W., Gyroscopic¢ Seismometer,

KATZ, 8., Shallow and Deep Wells in Earthquake and Explosion Detection,
LAKE, 11, L., Broadbana Digital Seismometer Fvaluation,

MOORE, I. C., Special Purpose Seismograph System.

MORENCOS, I., Contribution to the ‘Theary of the Electromapgnetic Sets-
may raph.

RODGERS, . W, and C. A. DUNN, Rotattonal Seismometer.

TELEDYNE INDUSTRIES (STAFFY, Solton Seismometer Environmental
Tests,

TEXAS UNIV, OF (STAFF), Quarterly Report of Progress Under U, S.
Couast & Geodetle Survey Contraet CGS-1198,

TEXAS, INIV. OF (STAFF), A Quinterly Report of Progress Under 11, 8,
Caast and Geodetic Survey, T August Through 31T October 1964,

TEXAS, UNIV, OF (STAFF), A Quarterly Report of Progress Under U, S,
Coast and Geodetle Survey, Tlanuary Through 31 Mareh 1965,

WIHALEN, 1. M, A Portable Setsmopraph,
I. Research in Seismology
A.  Setsmie Inst rumentation
7. Unmanned Setswiographs
GEOTECHNICAL CORY, (STAFE), Unattended Sersmaog raph Unit,

SANDIA LABORATORIES (STAFF), Unattended Seisnologteal Observi-
tory.

1. Research in Seismology
A, Setsmic Instrumentation
B, Ttme Svstems

FINCOLN LARS,, MIT. (STAFFL Large Aperture Seismie Arrav (LLASA) -
Timitng System,
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1.A.10.

1.

10

WOLD, R. J., A Miniaturized Precision Chronometer.

Research in Seismology

A. Seismic Instrumentation

9. Amplifiers

KEELE, J. E., Development of Loy -Power Low-Noise Phototube
Amplifier,

KEELE, J. E., Low-Level, Low-Frequency Photocell Amplifier.
KEELE, J. E., Low-Level, Low-Frequecncy Solid State Amplifier,
KIRKP/ATRICK, B. M., and J. M. MASSE, Galvanometers.

LINCOLN LABS., MIT (STAFF), Large Aperiure Seismic Ariray (LASA) -
Subarray Electronic Module (SEM).

MC COY, D. S., An Analysis of Factors Limiting Seismic Detector
Sensitivlty,

MC COY, D. 3., An Analysis of Factors Llmiting Seismic Detector
Sensitivity.

MC COY, D. S., An Analysis of Factors Limiting Seismic Detector
Sensitlvity.

MC COY, D. S., J. T. FISCHER, ard H. BLATTER, An Analysis of
Fartors Limltlng Seismic Detector Sensitivity,

MC COY, D. S J. T. FISCHER, and Il. BLATTER, An Analysis of
Factors Llmlting Seismic Detector Sensitivity.

OBF.NCIHAIN, R., RA-5 Amplifier Temperature Effects,
OBI 'NCIHAIN, R., RA-5 Ampllfier Temperature Effects.

OBENCIHAIN, R., Remote Ampllfier Galn Calibration and Power for
Subarrays Bl and F3.

OBENCHAIN, R., Selsmograph Nolse.
STARKEY, O. D., Laboratory Evaluation,

STARKEY, O. D., and R. D. WOLFE, Evaluation of Low-Nolse, Low-
Frequency Ampliflers and Short-Perlod Seismometers.

WOMACK, J. R., Inductlon Modulator Amplifier,

Research in Seismology

A. Selsmlc Instrumentation

0.

Recorders

AFEIN, J. M., Exploratory Me=ting on the Magnetlc Tape Recording »f
Seismic Data.

DEVANE, I. F., (S.J.). Evaluatton of Selsmic Instruments and Baslc Re-
search on Selsmic Wave Propagatlon,

GENERAL MOTORS DEFENSE RESEARCH LABORATORY (STAFF),
Portable Field Recording System

GENERAL MOTORS CCRP. (STAFF). Portable Field Recording System.

JACKSON, P. L., R, iI. MC LAUGIHILIN, and G. ROGERS, A Versattle
Photographtc Sclsmlc Recorder (Abstract).
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MONTGOMERY, C. S., and C. GARRETT, Digital Film Recorder and
Reader-Converter.

SMITH, S. W., Broadband Digitai Recording.
WOLMACK, J. R., Short-Pericd Digitizer.

. Research in Seismology
Seismic Instrumentation
11, Filters

GEOTECHNICAL CORP. (STAFF), Advantages of Seismic Data Filters,
Geotech Modeis 11760 and 12025, in Preliminary Seismic Analysis,

GEOTECHNICAL CORP. {STAFF), Comparison of the Seismic Data
Filter, Geotech Modei 11760, and tie Modified Ultra Low Frequency
Band-Pass Filter, Krohn-Hite Modei 330-A.

STATON, R. R., Variabie Filter, Model 16307.

I. Research in Seismology

Seismic Instrumentation

12. Data Acquisition and Signai Transmission Systems
BLANEY, J. 1., and J. F. DEVANE (S.J.), Evaluation of Seismic Instruments

and Basic Research on Seismic Wave Propagation,
BOTELLO, R. J., SDL Digital-to-Analog (DAC) System.,

CHATTERTON, E. J., Optical Communications Employing Semiconductor
« Lasers,

DODDS, J. G., A Direct Online Data Digitizing System.
FINK, D. R,, and R. S. DAHLBERG. Study of LASA Data Links.

FORBES, C. B., R. OBENCIIAIN, and R. LAMORE, The LASA Signal
Acquisition System.

EZELL, G. D., The Application of Telemetry Techniques to Large Short-
Period Seismometer Arrays,

NUNT, D. P., A Selected Events Recorder for Seismic Applications.
IUNT, D.. P., A Selected Events Recorder for Seismic Applications.

KLASKY, . 8., and A. M. RUGG, TFSO i Seismic System Test, Phase
I, Special Report No, 11,

LINCOLN LABS., MIT (ST'AFF), La. ge Aperture Seismic Array (LASA) -
Phoneline Input System (PLINS).

SMITII, R., Design, Fabrication and Testing of an FM Seismic System.

TELEDYNE INDUSTRIES (STAFF), Construction Manual for the Long
Period Signal Acquisition System of the Montana Large Aperture
Seismic Array.

TELEDYNE INDUSTRIES (§T'AFF), Comstruction Manual for Signal
Acquisition System of the: Montana Uurge Aperture Seismic Array.

TELEDYNE INDUSTRIES (STAFF), Design, Installation, and Preliminary
Evaluation of the UBSO Long-Perind Digttal Data Acquisition System,

URKOWIT Z, 11, Transmisston Requtrements for a World-Wide LASA
Network,

1
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1.A.13.

I. Research in Seismology
A. Seismic Instrumentation
13. Miscellaneous

DEV ANE, J. F., (S. J.), Evaluation of Seismic Instruments and Basit
Recearch on Seismic Wave Propagation,

DEVANY. J. F., (S. J.), Evaluation of {'eismic Instruments and Basic
Resea1 ch on Seismic Wave Propa,ation.

GARRETT, C. L., and J. D. KERR, Stable Table.

GEOTECHNICAL CORP. (STAFF), "HARRIS' Galvanometer Tempera-
ture Test.

GEOTECHNICAL CORP. (STAFI ), Improved Seismographs.

GRAY, G. A., Operational Evaluation of Broadband Seismograpis.
GRIFFIN, S. F., and J. C. MOORE, Improved Shinke-Table System.
JACKSON, P. L., Optical Analysis Techniques Applied to Seismic Data.

KERR, J. T., Interim Report on the Experimental Investigation of
Thermal Noise.

KISSINGER, F., Improved Seismograms.

LINCOLN LABS., MIT (STAFF), Large Aperture Seismic Array (LASA) -
Maintenance Display Console - Vol. 4.

LINCOLN LABS., MIT (STAFT), Large Aperture Seismic Array (LASA) -
Digital-to- Analog Converter Unit - Lincoln Manual 64.

LINEHAN, D., Evaluation of Seismic Instruments and Basic Research on
Seismic Wave Propagation,

LINEIIAN, D., Evaluation of Seismic Instruments and Basic Resea. ch on
Seismic Wave Propagation.

MC COY, D. S., An Analysis of Factors Limting Seismic Detecter
Sensitvity,

MC MURRY, R. F., Methods of Digitizing Earth Motion,

MICHIGAN, UNIVERSITY OF (STAFF), Washington Conference Proceedings:
A Review of Broadband Seismographs to Include Digital Seismographs.

MONTGOMEIY, C. S., Coordinate Transformer.
OBENCIIAIN, R., Plastic Casing Study.
OBENCHAIN, it., Tiiermoelectric Power Supply for LASA CTIL

PHINNEY, it. A., Geophysical Data Recording and Processing Using a
Small Digital Facility.

PRESKITT, S. V., Improved Seismngraphs,

SIMON, I., Tiltmeter Instrumentation for Deep ilole Operation.
SIMON, 1., Tiltmeter Instrumentation for Deep ilole Operation.
STARKEY, O. D., Characteristics of Spiral-Four Cable Transmisslon,
TROTT, W., Experimental Investigation of Thermal Noise,

WHTYE, W. W, and R. S. SIMONS, Geotech Analog Spectrum Analyzer.

12
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I.B.1.b.

WOMACK, J. R., Improved Seismographs.
WOMACK, J. R., Improved Seismographs.
{. Research in Seismology
B. Station Location and Operations
1. Stations Listings and Instrumentation
a. World-Wide Standard Seismological Network

GUIDROZ, R. R., Worldwide Collection and Evaluation of Earthquake
Data, Semiannual Tech. Rept. No. V, Vol. II. Station Assessment,

POWELL, T., and D. FRIES, Handbook: World-Wide Standard Seismo-
graph Network.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Generalized
Trouble Shooting Guide for the World-Wide Standardized Scismograph
Network.

I. Research in Seismology
B. Station Location and Operations
1. Stations Listings and Instrumentation
b. VELA Seismological Observatories
EDWARDS, J. P., III., Cumberland Plateau Observatory.

EDWARDS, J. P., I1l., and D. P. GLOVER, Cumberland Plateau Seis-
mological Observatory.

EDWARDS, J. P,, III, S. A. BENNO, R. D. BAUER, and G. CREASEY,
Cumberland Plateau Observatory.

EDWARDS, J. P., III, S. A, BENNO, and D. P. GLOVER, Cumberland
Plateau Observatory.

EDWARDS, J. P., IIl, D. P. GLOVER, and S. A. BENNO, Cumberland
Plateau Seismological Observatory,

EDWARDS, J. P, IlI, D. P. GLOVER, and S. A, BENNO, Cumberland
Plateau Seismological Observatory,

EDWARDS, J. P., Ill., D. P. GLOVER, and S. A. BENNO, Cumberland
Plateau Seismological Observatory.

FARRELL, P. J., Cumberland Plateau Seismoiogical Observatory,

FEETIIAM, W,, and A. M. RUGG, TFSO Installation of l{orizontal Array
and Rccording Building Modifications.

FRANCIS, G. F., Tonto Forest Seismological Observatory.

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis-
mological Observ,

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.
TELEDYNE INDUSTRIZS (STAFF), Operation of TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation oY UBSO.
TELEDYNE INDUSTRIES (STAFF), Operation of U:38O.
TELEDYNE INDUSTRIES (STAFF), Operation of \iww UBSO,

13
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GEOTECHNICAL CORP. (STAFF), Gravity and Magnetic Survey of the

Area Within and Surrounding

the Wichita Mountains Seismological

Observatory Seismometer Array.

GEOTECHNICAL CORP. (STAFF), Wichita Mountains Seismological
Observatory, Information Bulletin No. 1,

GUDZIN, M. G., Wichita Mountain:, Seismological Observatory.

KLASKY, P. 8., G. F. FRANCIS, O. R, RUSSELL, and H. W. RUSSELL,
Final Rept., 17 November 1961 to 30 April 1965,

LAKE, H. R., J. P. EDWARDS, and D, P. GLOVER, Cumberland Plateau
Seismological Observatory.

LEICHLITER, B. B., Final Report of the Operation of the Wichita Mtns,
Seismological Observatory - 1 July 1964 Through 31 October 1965
and Semi-Annual Report No, 3 - 1 June Through 31 October 1965 -
Technical Report,

LEICHLITER, B. B., Operation of Scismologica: Observatories,

LEICIILITER, B. B., Operation of Three Observatories,

LEICHLITER, B. R., Operatlon of Three Observatories.

LEICIILITER, B. B., Gperation of Three Observatories,

LEICHLITER, B. B., Operation of the Tonto Forest Seismological Observ,

LEICIILITER, B. B., Operation of TFSO.

LEICIILITER, B. B., Operation of TFSO.

LEICHLITER, B. B., Operaticn of TFSO.

LEICHLITER, B. B,, Operation of TFSO.

LEICHLITER, B. B., Operation of the TFSO.

LEICHLITER, B. B., Operation of the Tonto Forest Seismolog.cal Obser-
vatory,

LEICHLITER, B. B., Operation of Two Observatories,

LEICIILITER, B. B., Oper~‘ion of Two Observatories,

LEICHLITER, B. B., Operation of Two Observatories,

LEICHLITER, B. B., Opcratlon of Two Observatorles.,

LEICIHILITER, B. B., Operation of UBSO.

LEICHLITER, B. B., Operation of UBSO.

LEICHLITER, B. B., Operation of UBSO,

LEICIILITER, B. B., Operation of UBSO.

LEICHLITER, B. B., Operation of UBSO.

LEICHLITER, B. B., Operation of URSO.,

LEICIHILITER, B. B., Operation of Wichita Mountalns Seismological
Observatory.

LEICIHILITER, B. B., Operation of the Wichita Mountains Seismological
Observatory,

LEICHLITER. B. B., Operation of Wichita Mountains Seismological
Observatory,
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LEICHLITER, B. B., Operation of the Wichita Mountains Seismological
Observatory.

LFEICHLIYER, B. B., Operation of the Wichita Mountains Seismological
Obscrvatory.

LEICHLITER, B. B., Wichita Mountains Seismological Observatory and
Selection of Sites for Geneva-Type Stations,

RACKETS, H. M., To Construct, Equip, and Operate Three Seismolegical
Observatories.

RUGG, A. M., Jr,, Effects of Thunderstorms on TFSO Operations,
RUGG, A. M., Jr., Tonto Forest Seismological Observatory.
SABITAY, A., Phase II, Wichita Mountains Seismological Observatory.

TELEDYNE INDUSTRIES (STAFY'), Design, Installation, and Initial
Operation of the Long-Period Seismic Array at the Tonto Forest
Seismological Observatory, Installation Rept., 46-Kilometer Long-
Period Array,

TELEDYNE INDUSTRIES (STAFF), Final Report of the Operation of
the Wi« hita Mountains Seismological Observatory.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest
Seismological Observatory.

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest
Seismological Observ.

TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO.

TELEDYNE INDUSTRIES (STAFF), Operation of the Tonto Forest Seis.
Observ.,

TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation of Two Observatories,
TELEDYNE INDUSTRIES (STAFF), Operation of UBSO.
TELEDYNE INDUSTRIES (STAFF), Operation of UBSO.
TELEDYNE INDUSTRIES (ST AFF), Operation of UBSO.
TELEDYNE INDUSTRIES (STAFF), Operation of UBSO.
TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO.,
TELEDYNE INDUSTRIES (STAFF), Operation of TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO.
TELEDYNE INDUSTRIES (STAFF), Operation of the TFSO.

TELEDYNE INDUSTRIES (STAFF), Operation of Tonto Fores! Seis-
mological Observatory,

TELEDYNE INDUSTRIES (STAFF), Operation of UBSO.

I.B.1.b.

15
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I.B.1.b.

TELEDYNE INDUSTRIES ‘STAF¥), Operation of UBSO.
TELEDYNE INDUSTRIES (STAFF), Operation of UBSO.

TELEDYNE INDUSTRIES (STAFF), Tontn Forest Seismological Observa-
tory Extended Array Telemetry System,

UNITED ELECTRODYNAMICS. INC. (STAFF), Tonto Forest Seismological
Observatory.

UNITED ELECTRODYNAMICS, INC. (STAFF), Tonto Forest Seismological
Observatory Informaation Bulletin.

WHERRY, M. S., Noise Analysis for Tonto Forest Seismological Observa-
tory.

ZBUR, R., P. KLASKY, W. FEETHAM, and G. FRANCIS, Tonto Forest
Seismological Observatory.

I. Research in Seismology

16

Station Location and Operations
1. Stations Listings and Instrumentation

¢. Long Range Seismic Measurement (LRSM) Stations

BEST, W. J., and R. CABRE, Penas Seismic Array Operations and Study of
Aftershocks in Cent1 1l Andes.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program - Data Calalog.

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, June 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, July 1962.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, August 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, September 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, October 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, November 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, December 1962,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, January 1963.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, February 1963.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, March 1963.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, April 1963.

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, May 1963.
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1.B.1.d.())

GEOTECHNICAL CORP. (STAFF), Loang-Range Seismitc Measurements
Progeam Data Cataloy, July 1933,

GEC ECIHINICAL CORP. (STAFF), Long-Range Scismic Measurements
Program Data Catalog, August 1063,

GEOTECIINICAL CORD. (STAFF), Long-Range Selsmic Measurements
Program Data Catalog, September 1963,

GEOTECINICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Cataloy, January 1964,

RASMUSSEN, D. C,, Interim Rept. No. 3, July 1064 - March 1966.

REAKES, RR. G., Final Rept., Project VT /8703, January through Decem-
ber 1068,

REAKES, R. G., Long-Range Seismic Measurcements I'rogram,
REAKES, R. G., Long-Range Scismic Measurements,

TELEDYNE INDUSTRIES (STAFF;, Interim Rept. No. 2, VT 4051,
TELEDYNE INDUSTRIES (STAFF), Interim Report No, 4,

TELEDYNE INDUSTRIES (STAFF), Long Range Seismic Measurewents
Program.,

TELEDYNE INDUSTRIES (STAFF), The LIRSM Mobile Scismological
Laboratory.

TELEDYNE INDUSTRIES (STAFF), Summary Repert of Portable System
Operations for Project LONGSHOT.

WEISBRICII, R. A., Project DRIBBLE, SALMON Event, Voluntcer Team
Program,

WHITE, J. D,, Interpretation and Usage of Seismic Data, Long-Range
Seismic Measurements Program,

1. Research in Seismology
B. Station Location and Operations
I. Stations Listings and Instrumentation
d. Regional or National Seismograph Networks
(1) u. s.

BERG, E., N. SPERLICII, and W. FEETHAM, Large Aperture Scismic
Telemetering System for Central Alaska,

BOLT, B. A,, T. V. MC EVILLY, and C. LOMNITZ, Rescarch nn the
Centrai Californian Large-Scale Seismic Array.

BOLT, B. A., T, V. MC EVILLY, and C. LOMNITZ, Research on tie
Central Californian Large-Scile Seismic Array.

EWING, M., Establishment of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording.

LINEIIAN, D., and D. M. CLARKE, New England Seismic Network.
LINEHAN, D,, and D. M. CLARKE, New England Seisniic Network,
LINEHAN, D., and D. M. CLARKE, New England Scismic Network,
LINEHAN, D., and D. M. CLARKE, New England Scismic Network,

17



WILLOW RUN LABORATORIES

Ln.Ld(])

LINENAN, D., and D. M. CLARKE, New England Seismic Network,
LINEHAN, D., and . M. CLARKE, New England Seismic Neiwork.
LINENAN, D., and T. TURCOTTE, Mew England Seismic Network.

POMEROY, I'. W., Establishment of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording.

POMEROY, I'. W., Establishment of a Long Period bLeismograph Network
Utilizing Magnetic Tape Recording.

POMEROY, I. W., Establishment of a Long Period Seismograph Network
Utilizing Magnetic Tape Recording.

POMEROY, P. W., Establishment of a Long-Pertod Seismograph Network
Utilizing Magnetic Tape Recording.

POMEROY, P. W., Operation of Long Period Seismograph Network Utilizing
Magnetic Tape Recording and Analyses of Data Recorded on Maygnetic
Tape,

POMEROY, P. W., Operation of a Long Period Scismograph Network
Utilizing Magnetic Tape Recording and Analysis of Data Recorded on
Magmetic Tape.

RYALL, A., Setsmic Identification at Short Distances,

RYALL, A.. Study of Seismicity, Mechanics of Faulting and Crustal
Structure within the Basin and Range and Adjoining Provinces, with
Emphasis on Seismic Information provided by Nuclear Explosions.

STAUDER, W., (S. 1.), The Investigation of Phase Veloclty Versus Fre-
quency Relationship for Long-Pertod Seismic Surface Waves.

TURCOTTE, F. T., The New England Seismic Network.
TURCOTTE, F. T., The New England Seismic Network.

1. Research in Seisme !y

B. Station Location and Operations

18

1. Stations Listings and Instrumentation
£, Regional or National Seismograph Networks

(2) Foreign

COKE, C., Seismological Stations in the Union of Soviet Socialist Re-
publics,

HERRIN, E., Selection of Twenty Five Soviet Seismic Stations.
ING, Dr., and J. M. MUNUERA, Recent Seismoiogical Contributions in
Spain.

JORDAN, k. N., and R. N. TUNTER, 1963 Operations Summary of Fl
Sailvador Seismic Project.

POMEROY, P. W., Two Seismograph Stations on the African Continenti.
SORNES. A.. Seismoiogy of Fennoscandia.

WARREN, N, M., R. G. REAKES, D. C. RASMUSSEN, B. J. MICKUS, and
W. It. FRYF, Long-Period Seismograph Installation, La Paz, Bolivia.
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1.B.1.1.

1. Rescarch tn Setsmology
B, Statton Location and Operattons
1. Statious Listtugs and Instrumentation
e, Large Aperture Seismic Arrays

ADVANCED RESEARCH PROJECTS AGENCY (STAFF ) Large Aperture
Setamie Array - First LASA Systems Fvaluation Conference held 14-
18 September 1965,

MARTIN, W. D, J,, Subarray E3 Expanston,

NORWEGIAN DEFENSE RES. EST. (STAFF), NORSAR Phase I, Opera-
tton and Matntenance,

NORWEGIAN DEFENSE RES, EST. (STAFF), NORSAR PHASE 2, The
1968 Installation Program.

NORWEGIAN DEFENSE RES. EST. (STAFT), Norwegian Seismic Arvay -
Phase 1 (Installation),

PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array
(1.ASA).

PIHLLO- FORD CORDP, (STAFF), Montana Lavge Aperture Seismic Array,
PHILCO-FORD CORP. (STAFF), Montiina Large Aperture Seismic Array.
PIHE.CO-FORD CORD. (STAFF), Montana Large Aperture Seismic Array.
PHILCO-FORD CORP. (STAFF), Montana Liarge Aperture Seismic Array.
PUHILCO-FORD CORP. (STAFF), Montana LASA,

PITLCO-FORD CORP. (STAFF), Montana Large Aperture Scismic Array.
PHILCO-FORD CORP. (STAFF), Montana Large Aperture Seismic Array.
PHILCO-FORID CORP. (STAFF), Montana Large Aperture Seismic Avray.
PITLCO-FORD CORP. (STAFF), Montana Large Aper 1 re Seismic Array.
PHILCO-FORD CORDP. (STAFF), Montana Large Aperture Seismic Array.
RABENSTINE, D. B., LASA - Operations and Muaintenance.

RABENSTINE, D. B., LASA Operation and Maintenance.

RACKETS, II. M., LASA l.airge Apertuve Seisnmic Array.

RACKETS, 1. M., LASA Large Aperture Seismic Array.

RACKETS, 11. M., LASA Large Aperture Seismic Array Instailation Report
Site No. I, Angela, Montana.

SANDERS. I. 8., R. C. SNEED, S. B. RAY, and L. B. MAYER, Large Aper-
tuve Selsmic Array Surfleial Information Eastern Montana,

TELEDYNE INDUSTRIES (STAFF), LASA Operation and Maintenance.

TELEDYNE INDUSTRIES (STAFF), Support Systems for the B-1 and F-3
LLASA Subarrays,

I. Research in Seismology
B. Station Location and Operations
i. Stations Listings and Instrumentation
f. Unmanned Seismoiogical Observatory

DRESSER E1LECTRONICS (STAFF), Unmanned Seismic Station,
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L.B.1.f,

SANDIA LABORATORIES (STAFF), Unattendéd Secismological Observa-
tory (Final Evaluation Report).

SANDIA LABORATORIES (STAFF), Unattended Scismological Observa-
tory (Development Report),
I. Research in Seismology
B, Station Location and Operations
1. Stations Listings and Instrumentation
g. Others

CENTURY GEOPHYSICAL CORP. (STAFF), Site Description of the Three-
Dimensional Array, Tryon Field, Lincoln County, Oklahoma.

ODEGARD, M. E., N. MARK, N. J. LETOURNEAU, and T. H. KWON,
Ocean-Bottom Seismographic Station (OBS) Catalogue to Events for
the Period 1 February 1967 to 31 January 1968,

I. Research in Seismology
B. Station Location and Operations
2. Operational Procedures
DOUZE, E. J., Study of Short-Period Seismic Noise.

GEOTECHNICAL CORP, (STAFF), Interim Report on Operating Pro-
cedures on Project VT/074, Sept. 1961 to Dec. 1962,

GEOTECHNICAL CORP. (STAFF), Interpretation of LRSM Seismic Data,
GEOTECHNICAL CORP. (STAFF), Special Orientation Program, Phase I,

GEOTECHNICAL CORP. (STAFF), Standard Operating Procedures for
Seismological Observatories.

TELEDYNE INDUSTRIES (STAFF), Designation of Data Recorded at the
Tonto Forest Seismological Observatory,

TELEDYNE INDUSTRIES (STAFF), Operation and Maintenance Manual
for the Signal Acquisition System of the Montana Large Aperture
Seismic Array.

I. Research in Seismology
B. Station Location and Operations
3. Instrument Calibration and Response Data

CONNOR, 1. J., Seismograph Calibration Standards, Project VELA
UNIFORM,

ESPINOSA, A. F., G. II. SUTTON, and II. J. MILLER, A Transient Tech-
nique for Seismograph Calibration-Manual and Standard Set of Theoret-
ical Transient Responses.

GEOTECHNICAL CORP, (STAFF), Test Report, LRSM Sei<mograph
Calibration Study.

HHOOVER, D. B., D. PLOUFF, and J. H. HEALY, Calibration of a Seismlc-
Refraction System.

HUANG, Y. T., Digital Evaluation of a Calibration Technique for Multiple-
Element Array Systems,

HUANG, Y. T., Preliminary Evaluation of a Calibration Technique for
Multiple-Element Array Systems.

20
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1.B.4.

KOZSUCH, P. J., and Y. T. HUANG, A Scismopraph Callbration Tech-
nique and Prediction of Seismometer Parameters,

MILLER, H. J., Calibration of Long- Period Seismographs at Thirteen
Stations Throughout the World.

MORENCOS, J., A Method for Computing Ground Motion Tables for any
Galitzin Type Seismographs,

CHBENCIUAIN, R., LASA Phasc Shift Measu rements,
RUBB, A. M., JR., Seismograph Calibrator Phascs 1and N,
RUGG, A. M., JR., Study of Automatic Callbration of Seismograph Systems,
RUGG, A. M., IR., Simpicx Seismoygraph Caifbrator Field Test, Phase 111,
1. Research in Seismology
B. Statlon Location and Operations
4. Selsmological Buileting

COLLIVER, M. M., and 1, DENLINGER, Seismological Rulietin No., 1,
1 .July to 30 Sept, 1963,

COLLIVEL M. N., and P, DENLINGER, Oregon State University Sets-
mological Builetin No, 2.

GALLAGHER, 1. N, and 9. DFNLINGER, Oregon State University Seis-
mological Bulietin Nn, 6.

GEOTECHNICAL CORP. (STAFF), Long Range Setamic Measurement
Program,

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurement
Program,

GEOTECUNICAL CORP. (STAFF), Long Range Seismic Measurements
Program,

GEOTECHNICAL CORP. (STAFY), Long Range Seismic Measurements
Program,

GEOTECHNICAL CORP. (STAFF), Negistration of Farthquakes at Blue
Mauntains Scismaological Observ., Cumberland Plateau, Tonto Farest,
Uinta Basin, and Wichita Mts,

GEOTECHNICAL CORP. (STAYF), Setsmological Bulletin 1964: Long-
Range Seismic Measurements Program,

JORDAN, 1. N, El Salvador Scismitc Vield Program Selsmological
Bullettn, January 1964,

JORDAN, 1. N, Setsmologtcal Bullettn Spectal Field Program Nueva
Cancepecion 1 Salvador (NCS),

MURPHY, L. M., Seismological Bulletin Special Field Prograns, Nueva
Cancepcion, Kl Salvador (NCS),

MURPHY, L. M., Seismological Bulietin Spectal Field Program, Nueva
Concepeion, El Salvador (NCS), November 1963,

SCRATZ. C. E., and P. DENLINGER, Oregon State University Setamalogt -
cal Bulletin No, 5,

SCHATZ, C. E., and P, DENLINGEFR, Oregon State Untyversity Seiamoloet -
cal Bulletin No, 3.

21
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1.B.4.

SCHATZ, C. E., and P. DENLINGER, Oregon State Unlversity Setsmologi-

cal Bulletin No, 4.

SKORPEN, A. J., J. N. GALLAGHER, and P. DENLINGER, Oregon State
University Selsmological Bulletin No. 7.

TELEDYRE INDUSTRIES (STAFF), long-Range Seinmic Measurements
Program - Seismological Bulletin No, 30,

TELEDYNE INDUSTRIES (STAFF), lLong-Nange Seismic Measurements
Program - Seismalogical Bulletin No. 51.

TELEDYNE INDUSTRIES (STAFF), Lang-Range Seismic Measurements
Program - Selsmoloptcal Bulletin No, 52,

TELEDYNE INDUSTRIES (STAFFI, 1ong Range Seiamic Moasurements
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HAIR, G. D., W, P, IIANEY, W, A, JOHNSON, and R, W, ROZE BOOM,
Large-Array Signal and Noise Analysis - Special Sci. itept, No, 1 - A
Study of the Relative Capabiiity of Large and Small Seismic Arrays for
Event Identification,

LACOSS, R, T., A Large-Population LASA Discrimination Experiment.

WARD, R, W,, Preiiminary Long-Period Discrimination Results from
NORSAR.

I. Research in Seismology
G. Seismic Source Identification
5. On-line Identification Scheme
CLARK, J. W,, A Seismic Classification Modei,
FLECK, P. L., A Seismic Data Analysis Console,
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GREEN, P, E., Seismic Discrimination,

MANNING, J. E,, M. C. GRIGNETTI, and P. R, MILES, An Application of
Statistical Classification Procedures to Teleseismic Event Classification,

MITCIIAM, W, 8., Preiiminary Evaluation of VD * M Vector-Correlation
Process,

I. Research In Seismoiogy
G. Seismic Source Identification
6. Misceilaneous

BELL TELEPIIONE LAB. (STAFF), An Investigation of Auditory Discrim-
ination Techniques as Applied to Project VELA UNIFORM,

BERG, E., S, LUKASIK, I. SIMON, and R. FAYLOR, Summaries of Papers
Presented at Project VELA-UNIFORM AFCRL/AFOSR Contractor
Review,

EWING, M., Research Directed Toward the Use of Long- and Intermediate-
Period Seismic Waves for the Identification of Seismic Sources,

FRANTTI, G. E,, and L. A, LEVEREAULT, Investigation of Auditory Dis-
crimination of Seismic Signals from Carthquakes and Expiosions,

GREEN, D. E., Seismic Discrimination.

LACOSS, R. T., and G. T. KUSTER, DProcessing of a Partiaily Coherent
Liarge Seismic Array for Discrimination.

LASTER, 8. 1., Statisticai Discrimination,

LINVILLE, A, F., Results of Literature Search Comparing the Seismic
Effects of Chemical and Nuclear Expiosions,

LYON, R. II., VISTA Semi-Annual Report No, 2, Technical Summary Rept,
Covering 1 July 1965 to 31 December 1965,

MC CAMY, K., Research Directed Toward the Use of Long and Intermediate
Period Seismic Waves for the Identification of Seismic Sources,

RUBENSTEIN, M. A, J/. AEIN, and .J. BEARDWOOD; Iligh Frequency Signal
Content in Seismic Events,

RUGG, A. M., JR., Seismologicai Systems Laboratory,

VAN NOSTRAND, R., Seismic Data Laboratory, Semiannual Tech., Summ.
Rept.

VAN NOSTRAND, R., Seismic Data Laboratory, Semiannual Tech, Sunim.
Rept.

VAN NOSTRAND, R., Seismic Data Laboratory Operations, Finai Rept,
WALTER, E, J., Analysis of the Relationship Between Associated Voleanic
and Seismic Eveats,
I. Research in Seismology
H. Seismic Magnitude and Enerpy
1. Definitions and Magnitude Scales
RICHTER, C. F., Historical Background of the Magnitude Scale,

ROMNEY, C. F., An Investigation of the Relationship Between Magnitude
Scales for Small Shocks.

33



WILLOW RUN LABORATORIES

ILH.1.

STAUDER, W., (S. J.), A Review of Russian Work in Magnitude Determination,
TOCHER, D., Some Factors Affecting the Local Earthquake Magnitude Scale,

1. Research in Seismology
H. Seismic Magnitude and Energy
2, Computationai Methnds for Body Wave and Surface Waves
BATH, M., Handbook on Earthquake Magnitude Determinations.

BI\TH, M., and S. 1. DUDA, Earthquiake Voiume, Fault Plane Area, Seismic
Fnergy, Strain, Deformation and RRelated Quantities.

DE NOryiit, J., The Determination of Energy in Seismic Waves.

DUDA, S. J., Travel Times and Body Wave Mgnitude,

FISHER, R. L., A Study of Magnitude Determinations from Worldwide Data.
FISHER, R. L., Worldwide Coliiection and Evaluation of Earthquake Data,

HOFMANN, R. B., Limitation of Correction Factor Application to Magnitude
Formulas,

HOFMANN, R, B., and F, E, ROMBERG, Comparison of Earthquake Mag-
nitude Determinaifon Methods,

HOFMANN, R. B., and R. W. WYLIE, Magnitude Calculation for the World-
wide Collection and Analysis Program,

INTERNATL. BUSINESS MACH. (STAFF), Kinetic Energy Estimates of
Seismlc Magnitude.

JAROSCH, 1. S., Body Wave Magnitude and Source Mechanism,

MiCKEY, W. V., Equivaient Earthquake Magnitudes for Selected Nuclear
Detonations at the Nevada Test Site,

MUNUERA, J. M., Far Shocks Magnitude Determination from LP Malaga
and Toledo Seismograms.

MUNUERA, JI. V.., Seismic Magnitude and Specific Absorption Coefficient
in the Iberian Region,

MURPHY, L. M., and J. N. JORDAN, Aspects of Magnitude Determinations
in the United States Coast and Geodetic Survey.

VON SY.GGERN, D. H., Effects of itadiation Patterns on Spectra and Mag-
nitude Estimates.

WU, F. T., Energy of Earthquakes.

WU, F. T., Lower Limit of the Totai Energy of Earthquakes and Parti-
tioning of Energy Among Seismic Waves - L. i, Pt, IT - Refiected Waves
and Crustai Structures,

WU, F. T., Research in Scismic Phenomena Connected with Earthquakes
and Expiosions.
I. Research in Seismoiogy
H. Seismic Magnitude and Energy
3. Amplitude-Distance Curves
FUENZALIDA, J., Attenuation of Seismic Waves in the Earth's Upper Mantle,
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JENSEN, O. G., An Analysis of LONGSIIOT Data for the Canadian Seismic
Stations.

ROCARD, Y., ARPA Research Grant No, SD-107-G-2.

SHURBET, D. M., Study of the Earthquake P Phases which Have Penetrated
the Earth's Core.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), Catalogue
of Special Events and Earthquakes of Comparable Distance.

VAN NOSTRAND, R., Reverberation Effects on Signal Amplitude.
VON SEGGERN, D. il., Surface-Wave Amplitude-Versus-Distance Relation
in the Western United States,
1. Research in Seismology
I, Seismic Magnitude and Energy
4, FEnergy Partition
GASKELL, T. F., High Frequency Energy from Earthquakes,

WILLIS, D. E., J. DE NOYER, and J. T. WILSON, High-Frequency Energy
in Seismic Signals Recorded from Different Type Sources,

WU, F. T., Research in Seismic Phenomena Connected with Earthquakes and

Explosions,

1. Research in Seismology
II. Seismic Magnitude and Energy
5. Station Corrections
F AIRBORN, J. W., Station Correction at LASA.

GUYTON, J. W., Systematic Deviations of Magnitude from Body Waves at
Seismograph Stations in the United States

HOFMANN, RR. B., Magnitude Determination Problems for the Worldwide
Collection and Analysis Program,

KLAPPENBERGER, I'. A., Correlation of Amplitude Anomalies at LASA,
KLAPPENBERGER, F. A., Spatial Correlation of Amplitude Anomalies,

LANZ, A., A Linear Distance-Correction Factor for Computing Earthquake

Magnitudes.

POLLOCK, P., and J. G. MC DERMOTT, Worldwide Coliection and Inter-
pretation of Earthquake Data.

SWANSON, J. G., Magnitude Studies Conducted Under Projects VT/5054
and VT/5055.

TELEDYNE INDUSTRIES (STAFF), Amplitude Anomalies at LASA,
TELEDYNE INDUSTRIES (STAFF), LASA Amplitude Scatter.
THIRLAWAY, H. 1. S., Some Observations from Large Arrays.

LH.S.
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I. Research in Selsmology
. Selsmilc Magnltude and Energy
6. Miscellancous

MICHIGAN, UNIVERSITY OF (STAFF), Lakewood Conference Proceedings:
Iigh Frequency Seismic Energy.

MICHIGAN, UNIVERSITY OF /STAFF), Proceedings of the VESIAC Conference
on Selsmic Event Magnitude Determination,

I. Research In Selsmology
1. Seismlc Propagation Phenamena
1. Theoretlcal Studles
a. Body Wave
ALTERMAN, Z., and P. KORNFELD, Propagation of an Sll-Torque Pulse In
a Sphere,

ANG, D. D., and L, KNOPOFF, Diffraction of Scalar Elastic Waves by o
Finite Crack,

BEN-MENAIEM, A,, Deformation of a Non-Gravitatlng Elastle Sphere by a
Finlte Internal Dislocation,

BRADNER, II,, F, GILBERT, R. A. HAUBRICIL, and W, II, MUNK, Study of
Earth Nolse on Land and Sea Bottom,

BURRIDGE, RR,, The Legendre Functlons of the Second Kind with Complex
Argument In the Theory of Wave Dropagation.

COOK, K. L., and J. X. COSTAIN, Research Directed Toward the Study of PS
Converted Selsmle Waves,,

COSTAIN, 1. K., and K. L. COOK, Tables of Energy Ratlos, Ampllitude Ratlos,
and Phase Angles for Plane SV Waves,

COSTAIN, 1, K., K. COOK, and S. T. ALGERMISSEN, Tables of Amplitude and
Enerpy Ratios for Plane SV Waves.

DORMAN, J., and L. E. ALSOP, Selsmic Wave Transmisslon Across Oceanle
Areas,

GILBERT, F,.. and . HELMBERGER, Low Frequency Discriminants for
Small Events,

ITANNON, W, 1., The Effect of the Crust on Body Waves,
HARKRIDER, D. ., Research on Theoretical Selsmology,

HERRERA, 1., A Perturbation Mcthiod for Elastic Wave Transmlssion, Il Thin
Inhomogeneltles.,

HOOK, 1. F., and T, KARLSSON, A Theoretical Study on Propagation of Seismle
Waves in an Inhomogencous Earth,

HUANG, Y. T., On a Source of Selsmic Amplitude Anomalies Due to Dilatatlonal
Wares,

ISHIMARU, A., Fluctuations of a Beam Wave Propagating Through A Lacally
Homogencous Medium,

KANE, I., Seismic Diffractlon by Crustal Discontlnuities,
KANE, 1., Seismic Refraction at Crustal Discontinultles,
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I.1.a.

KANE, J., Seismic Waves at Crustal Discontinuities.

KANE, JI., Techniques for the Determination of Reflection and Transmission
Coefficients of Seismic Waves at Crustal Discontinuities.

KANE, J., A Travel-Time Anomaly in Non-Uniform Wave Propagation.

KELLY, E. J., The Representation of Seismic Waves In Frequency-Wave
Number Space.

MARTINEK, J., and Il. P. THIELMAN, Effects of an Elastic Spherical Layer
and a Liquid Core on the Propagation of SH Waves.

MARTINEK, J., and I1. P. THIELMAN, Laurent Type of Expansion and General
Radiatlon Conditions Related to Solutions of the Reduced Wave Equation.

MC IVOR, 1. K., Collection and Analysls of Seismic Wave Propagation Data-
Supplement 3: Scatiersing of Elastic Plane Waves by an EHlptical Inclusion
or Cavity,

MC IVOR, I. K., Scattering of Plane Elastic Waves by Surface Imperfections,

NUTTLI, O., The Determination of § Wave Polarization Angles for an Earth
Model Including Crustal Layering,

PEKERIS, C. L., Theoretical Seismology.

PEKERIS, C. L., Final Report on Theoretical Seismology Covering the Period
of January I, 1961 Through December 31, 1964,

PIHNNEY, R. A., Research in Geophysics (Seismology),

PHINNEY, R. A,, Theoretical Calculation of the Spectrum of First Arrivals
in Layered Elastic Media,

PIIINNEY, R. A., and D, V, HELMBERGER, Research in Geophysics (Seismology).

PRESS, F., M. N. TOKSOZ, K. AKI, and P, GREEN, Post-Cuctoral Program in
Seismology,

RICHARDS, P. G., Potentials for Elastic Displicement in Spherically Symmetric
Medla,

RICKER, N. II., Ricker’s Wavelet Review.
ROBINSON, E. A,, Seismic Wave Propagation in Layered Media - Part I.

SAX, R. L., General Solutions of the Wave Equation in Spherical Coordinates
for a Special Cluss of Elastic Isotropic Inhomogeneous Medium.

SPENCER, T. W., Application of Exact Ray Theory to Layered Elastic Systems,
SPENCER, T. W, The Refracted Arrival from a Layer,

SQUIER, D. P., Analysis of a Program for Computing Theoretical Seismograms
for Multilavered Media.

TOOLEY, R. D., T. W. SPENCER, and II. F. SAGOCI, Reflection and Trans-
mission of Plane Compressional Waves,

WU, F. T., Research in Seismic Phenomena Connected with Earthquakes and
Explosions.

ZENGENI, T. G., Azimuthal Correction for dT/dA for a Single Dipping Plane
‘nterface,
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I.I.1b.

I. Research in Seismology
I. Seismic Propagation Phenomena
1, Theoretical Studies
b, Surface Wave

BRADNER, H., F. GILBERT, R, HAUBRICH, and W. MUNK, Study of Earth
Noise on Land and Sea Bottom.

DEFANTI, D. J., and J. E, SPENCE, Love Wave Diffraction in a Variable
Thickness Surfr.ce Layer,

HARKRIDER, D. G., Rayleigh and Love Waves from Sources in a Multilayered
Elastic Half-Space.

HARKRIDER, D. G., Research on ""Theoretical Seismology'’.

HARKRIDER, D. G., Surface Waves in Multilayered Elastic Media, 2. Higher
Mode Spectra and Spectral Ratios from Point Sources in Plane Layered
Earth Models.

HERRERA, I., Contribution to the Linearized Theory of Surface Wave Trans-
mission.

KANE, J., Rayleigh Waves at the Continental Margin,

LAMONT GEOL. OBSERYV. (STAFF), Semiannual Technical Report, 1 July
1961 to 30 December 1961,

MIKUMO, T., and K. AKI, A Combined Use of Strain and Pendulum Seismographs
for a Measurewnent of Local Phase Velocity.

MOONEY, H. M., Characteristics of Rayleigh Wave Lispersion on a Two-
Layered Solid Half Space for Fundamental, First Shear, and Second Shear
Modes.

MOONEY, M. H., and B. A. BOLT, Dispersion Tables for Rayleigh Waves on a
Single Surface Layer,

PEKERIS, C. L., Theoretical Seismology.

SATO, R., and A. F. ESPINOSA, Dissipation Factor of the 0T2 for a Homogeneous-
Mantle Earth with a Soft-Solid or a Viscous-Liquid Core,

THIELMAN, H. P, and R. SAX, Relation Giving the Phase Velocity in Terms
of the Group Velocity of a Wave.
I. Research in Seismology
I. Seismic Propagation Phenomena
2. Model Studies
GANGI, A. F., Research in Theoretical and Model Seismology.

HEALY, J. H., and (i, B, MANGAN, A Progress Eeport on Seismic Model
Studies,

LINEHAN, D., Evaluation of Seismic Instruments and Basic Research on
Seismic Wave Propagation,

MILLER, M. K., A, F. LINVILLE, and H. K. HARRIS, Experimental Scattering
Studies,

NAKAMURA, Y., Fr>quency Spectra of Refraction Arrivals and the Nature of
the Mohorovicic Discontinuity,
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L1.3.b.

PAPIRNO, R., and H. BECKER, Photoelastic Simulation of a Seismic Radiation
Source,

PILANT, W, L., Automated Techniques in Model Seismology.
SCHWAB, F., Accuracy in Model Seismology.

SISKIND, D. E., Special Technical Report on a Seismic Scale-Model Study
of Refriction Arrivals in a Three-Layer Structure.

THOMSON, K. C., Full-Field Seismic Modelling.

I. Research in Seismology
I. Seismic Propagation Phenomena
3. Empirical
a. Body Wave
B/"XTH, M., Seismic Body Waves and Surface Waves.
BERG, J. W., JR., and T. LONG, Character of Refracted Arrivals.
COOK, K. L., and J. K. COSTAIN, A Study of PS Converted Waves.

DE NOYER, J. M., D. E. WILLIS, and J. T. WILSON, Measurements of Near
and Regional Earthquakes Outside the Continental United States.

HEALY, J. H., and W. H. JACKSON, High-Frequency Content of Special Re-
cordings.

KANAMORI, H., Spectrum of Short-Period Core Phases in Relation to the
Attenuation in the Mantle.

KOVACH, R. L., Seismological Analysis of VELA Array Data,

MINAMIGUMO, S., Y. MORI, and M. HAYAKAWA, Experimental Studies on
Miscellaneous Shocks and Reflected Waves Caused by the Detonation of
Explosions.

MUELLER, 8., and K. FUCHS, Investigations on the Nonelastic Behavior of
ihe Upper Mantle,

PHINNEY, R. A., Research in Geophysics (Seismology).
POMEROY, P. W., Seismological Studies.
PRESS, F., Seismic Wave Attenuation in the Crust.
TENG, T. L., Attenuation of Body Waves and the Q Structure of the Mantle.
VAN NOSTRAND, R., Synthetic Earthquake Seismograms for Teleseismic
Distances.
I. Research in Seismology
I. Seismic Propagation Phenomena
3. Empirical
b. Surface Wave

AKI, K., Seismological Evidences for the Existence of Soft Thin Layers in
the Upper-Mantle Under Japan.

ARROYO, A. L., Observations of Near Earthquakes by Long-Period Seismographs.

B;XTH, M., Seismic Surface Waves of Higher Modes, First Semiannual Tech.
Summ. Rept.
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I.1.3.b.

CRAMPIN, 8., Higher Modes of Seismic Surface Waves, Preliminary Observa-
tions,

CRAMPIN, S., and M. B.KTH, Higher Modes of Seismic Surface Waves - Mode
Separation Appendix.

EWING, M. Semiannual Technical Report No. 4, 1 January 1963 to 30 June
1963.

GUIDROZ, R. R., Surface Wave Attenuation,

HARKRIDER, D. G., and E, A, FLINN, Effect of Crustal Structure on Rayleigh
Waves Generated by Atmospheric Explosions,

KNOPOFF, L., Studies of Seismic Waves in Heterogeneous Regions of the
Earth, Final Rept.

KNOPOFF, L., Studies of Seismic Waves in Heterogeneous Regions of the
Earth, Annual Sci. Rept.

KNOPOFF, L., M. J. BERRY, and F, SCHWAB, Tripartite Phase Velocity
Observations in Laterally Heterogeneous Regions,

KOVACH, R. L., Seismic Surface Waves: Some Observations and Recent
Developments,

MC EVILLY, T. V., Phase Velocity Determinations in the Central United
States,

MUELLER, 8., and K. i UCHS, Investigation on the Nonelastic Behavior of the
Upper Mantle,

NUTTLI, O., Some Effects of the Crust and Free Surface on the Amplitudes
of P and S Waves,

PAPAZACHOS, B., N. MANDALOS, and M. POLATOU, Dispersion of Surface
Waves Recorded in Athens.

STAUDER, W., (S. J.), The Investigation of Phase Velocity Versus Frequency
Relationship for Long-Period Seismic Surface Waves, Rept. No, 3,

STAUDER, W., (S. J.), The Investigation of Phase Velocity Versus Frequency
Relationship for Long-Period Seismic Surface Waves, Rept. No, 6,

STAUDER, W., (S. J.), and O. NUTTLI, Investigation of Phase Velocities of
Long Period Surface Waves and Focal Mechanism Studies.
1. Research in Seismology
I. Seismic Propagation Phenomena
4. Travel-Time Curves

ARCHAMBEAU, C. B., and E, A, FLINN, Perturbation Methods for the
Inversion of Body Wave Travel-Time Data.

ARROYO, A. L., Differences in Pa and Sa Continental Travel Times.

DOWLING, J. J., Travel-Time Curves from Velocity Distributions with
Applications to the Earth's Upper Mantle,

LEHMANN, I., Seismological Tables.
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1. Research in Seismology

I.

Seismic Propagation Phenomena

5. Geophysical Constants

AHRENS, T. J., Dynamic Properties of Rocks,
AHRENS, T. J., Dynamic Properties of Rocks.

ANDERSON, O. L., Two Methods for Estimating Compression and Sound
Velocity at Very High Pressures,

ANDERSON, O. L., and R. C, LIEBERMANN, Sound Velocities in Rocks and
Minerals.

ANDERSON, O. L., and E, SCHREIBER, Mecasurement of P and S Sound Veloc-
ities Under Pressure on Laboratory Models of the Earth's Mantle.

ANDERSON, O. L., and E, SCHREIBER, Measurement of P and S Sound Veloc-
ities Under Pressure on Laboratory Models of the Earth's Mantle.

B.&TI}, M., Rheologic Properties of the Solid Earth, First Semiannual Tech.
Rept,

BATH, M., Rheologic Properties of the Solid Earth, Third Semiannual Tech.
Rept,

DUDA, 8. l., The Stress Field Around a Fault According to a Photoelastic
Model Experiment,

11ANDIN, J. W,, and l, C. HEARD, Rock Faiture in Torsion Tests,

1NEARD, I1. C., Rock Deformation and the Deformation Mechanisms in
Torsion Tests,

1NEARD, 1, C., and N. L. CARTER, Rock Failure in Torsion Tests,
IIOWARD, JI. 1L, The Mechanical Analysts of Quaternary Tectonism,

LINEHAN, D., Evaluation of Scismic Instruments and Basic Research on
Seismic Wave Propagation,

MATTABONI, P,, and E. SCHRFEIBER, A Variable Air Transformer for
Impedance Matching,

MORGAN, T. A., and L. A, PANEK, A Method for Determining Stress in Rock,
MUEINLBERGER, W, R., An Investigation of the Buried Crust of North America,

NICHIOLLS, 1. R., In Situ Determination of the Dynamie Elastic Constunts of
Roek,

OLIVER, J.. Some Ohservations of Unusual Setsmic Waves,
RIECKFR, R, E., Geophysicat lmplications of Shear Deformation in Rocks,
RIECKER, R, E., Opposed Anvil Basic Design Considerations,

RIKCKRER, R, E., and D, L. PENDLETON, High Pressure Thrust Bearing: An
Applieation,

RIECKER, R. F,, and T. . ROONEY, Shear Strength, Polvmorphism, and
Mechantcat Behavior of Otivine, Enstatite, Diopside, Labradorite, and
Pyrope Garnet: ‘Tests to 9209 and 60 kb,

RIECKER, R, E,, and K. E. SEIFERT, New Shear Apparatus for Temperiture
of 10000 C and Pressures of 50 kb,
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LL5.

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pressure
on Laboratory Models of the Earth's Mantle,

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pressure
on Laboratory Models of the Earth's Mantle.

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pressure
on Laboratory Models of the Earth's Mantle.

SCHREIBER, E., Measurement of P and S Sound Velocities Under Pressure
on Laboratory Models of the Earth's Mantle.

SEIFERT, K. E., R. E. RIECKER, and L. C. TOWLE, Theoretical Considerations
of Shear Deformatlon ln Rocks

SHELL DEVYLOPMENT CO. (STAFF), Rock Failure in Torsion Tests.
SIMMONS, C., Ultrasonics in Geology.

I. Research in Seismology
I.  Seismic Propagation Phenomena
6. Ray Tracing Technique
JACKSON, P. L., Digital Simulation of Seismic Rays,
JACKSON, P. L., Seismic Data Analysis Research,

WILLIS, D. E., P. L. JACKSON, and R. M. TURPENING, Collection and Analysis
of Selsmlc Wave Propagatlon Data,

I. Research in Seismology
I.  Seismic Propagation Phenomena
7. Transfer Function

ABRAMOVICI, F., Diagnostic Diagrams and Transfer Functions for anic
Wave-Guides,

HARLEY, T. W., and M. BACKUS, Preliminary Report on the Study of Signal
Equalization Techniques for Arrays.

LABLANC, G., (S. J.), Studies of the Effect of Depth of Focus on Seismic
Waves.

LASTER, 8. J., Basic Research in Crustal Studies.

LASTER, S. J., R, B. HOFMANN, F, LINVILLE, and J. FOREMAN, Basic
Research in Crustal Studies,

LASTER, S. 1., A. F. LINVILLE, and J. G. FOREMAN, Basic Research in
Crustal Studles

MUELLER, S., and K. FUCHS, Investigation on the Nonelastic Behavior of the
Upper Mantle.

PHINNEY, R. A., Structure of the Earth's Crust from Spectral Behavior of
the Long Period Body Waves.

PRICE, R., An Approach to Estimation in Seismic Equalization,

L. Research in Seismology
I.  Seismic Propagation Phenomena
8. Miscellaneous
ANDERSON, D. L., The Viscosity of the Earth,
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BACKUS, G. E., and F. GILBERT, Note on Produce Integrals - Part II.
BATH, M., Methods of Analysis of Seismic Data.

B,Z‘TH, M., Seismic Body Waves and Surface Waves.

BATH, M., Seismic Body Waves and Surface Waves.

CALIF. INST. OF TECH. (STAFF), Research in Seismic Phenomena Connected
with Earthquakes and Explosions.

DE NOYER, J. M., and D. E. WILLIS, Collection and Analyses of Seismic
Wave Propagation Data.

DE NOYER, J. M., and D. E. WILLIS, Collection and Analyses of Seismic
Wave Propagation Data.

GILBERT, F., and G. E, BACKUS, Matrix Operations in Elastic Wave and
Vibration Problems - Part III.

INSTITUTE OF SCIENCE AND TECHNOLOGY (STAFF), Yellowknife Seismo-
grams for Small Magnitude Events.

KISSLINGER, C., Research in Seismology.
KUO, J. T., Support of Visiting Seismologists,

MANGHNANI, M. H., E. SC/IREIBER, and N. SOGA, Use of Ultrasonic Inter-
ferometry Technique for Studying Elastic Properties of Rocks,

PAPAGEORGE, G. E., Design of an Electrical Analog for Spherical Wave
Propagation in Solid Elastic Media.

PRESS, F., and M. N. TOKSOZ, Post-Doctoral Program in Seismology.

PRESS, M. N. TOKSOZ, and K, AKI, Research in Seismology.

ROMNEY, C., and W. HELTERBRAN, Progress and Promise in the Study of
the Earth Using Nuclear Explosions,

THOMSON, K. C., and J. A. HILL, Seismic Model Impactor - No, 27,

THOMSON, K. C., Compendium of Measured Rheo-Optical Properties of Hysol
4485,

WILLIS, D. E,, and P. L. JACKSON, Collection and Analysis of Seismic Wave
Propagation Data.

WILLIS, D. E., and P. L. JACKSON, Collection and Analysis of Seismic Wave
Propagation Data,

WILLIS, D. E., P. L. JACKSON, I. K. MC IVOR, and H. N. POLLACK, Collection
and Analyses of Seismic Wave Propagation Data.

WILLIS, D. E., P. L. JACKSON, and R. M. TURPENING, Scismic Wave Propaga-
tion Studies,
I. Research in Seismology
J. Crustal and Mantle Structure
1. Theoretical Earth Models

BACKUS, G. E., B. BLOCK, H. BRADNER, and R. D. MOORE, Low Level
Earth Motion,

HANNON, W. J., Somc Effects of 1 Layered System on Dilatational Waves.
LASTER, 8. J., and M. M. BACKUS, Basic Research in Crustal Studies.
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1.J.1.

TENG, T. L., Reflection and Transmission from a Layered Core-Mantle
Boundary.

[. Research in Seismology
J. Crustal and Mantle Structure
2, Seismic Refraction Studies

a, U. S,
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Geological Survey from July 1961 to July 1964,

RYALL, A., Crustal Structure and Amplitudes of P Waves from NTS to Ordway
Colorado.
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MICHIGAN, UNIVERSITY OF (STAFF), Proceedings of the VESIAC Conference
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Upper Mantle,

PILANT, W, L., Tectonic Features of the Earth's Crust and Upper Mantle.
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MUEHLBERGER, W. R., Late Paleozoic Movement Along the Texas Lineament,
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MUNUERA, J. M., A Study of Seismicity on the Peninsula Iberica Area, No, 2,
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SORNES, A,, Selsmology of Fennoscandla,
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L. Selsmicity
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BOLT, B. A,, and T. V. MC EVILLY, The Cenfra)l Californtan Large-Scale
Selsmic Array,

1. Research in Selsmology
L. Sclsmicity
4. Earthquake Trigpering Mechanisms

BERG, E., Triggering of the Alaskan Earthquake of March 28, 1964 and Major
Afiershocks by Low Ocean Tide Loads,

BRUNE, I, N,, and C. IR, ALLEN, A % fo-Eartiquake Survey of the San Andreas
Fault System in Soutaern Califoria,

HARLEY, T. W., Long Pertod Aer. I >cessing Development.
MICKEY, w. v, Microearthquake Monitor ng at the Shoal Site,
VANWORMER, I. 1., Solid Earth Tides as a Trigeering Mechanism for
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ll;\Tll, M., Rheologic Properties of the Solid Earth, Fourth Semiannual Tech,
e,
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the Underground Nuclear Expiosion Jorum, Recorded at Round Mt., Nevada,

BOUCHER, G., S. D. MALONE, and E, F, HOMUTI, Sirain Effects of Nuclear
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BOUCHER, G., A. RYALL, and A. E, JONES, Triggering of Earithquakes by
Underground Nucicar Explosions,

CALIF, INST, OF TECH. (STAFF), A Program in Earthquake Prediction and
Prevention,

GEINRELS, E., A Review of Long-Range Earth Strain Measurement Techmiques
for Providing Farthquake Warning,

MC DERMOTT, 4. G, R. L. FISHER, S. C. MERDLER, and R, R. GUIDROZ,
Woridwide Colleetion and Interpretation of Earthquake Data,

MUNUERA, J, M., The Intergovernmenial Union of Seismoiogy and Seismic
Engineering,
1. Research in Seismology
M. Expiosion Pucnomens
i. Computational Madeis

ARCHAMBEAU, C., and C. SAMMIS, Seismic Radiation from Explosions In
Prestressed Media and the Measuirement of Tectonte Stress in the Earth,

CUSTHING, V. 1., W, A, LOSAW, and D. M, REILY. Characteristic Emisslons
from an Underground Explosion, Computational Technique and Results,

CUSHING, V. .1, D. REILY, and W. 1.OSAW, Characteristic Fmissions from
an Underground Explosion,

DUVALL, G. E., and R. C. ALVERSON, Fundamental Rescarch th Support of
VELA-UNIFORM,

HANSON, M, E,, and A, R, SANFORD, A Two-Dimensional Source Function
for a Dynanite Brittle lateral Tensiie Crack,

RETLY, D. M., and V, J. CUSHING, Characteristic Emissions from an Under-
wround Explosion,
I. Researeh tn Setsmolopy
M. Fxplogion Phenomena
2. Rock Mechanics
AIRENS, T, 1., and M, Il RUDERMAN, Dynamic Properiics of Rocks,

ANDERSON, D, L., and 1. KANAMORI, Shock Wave Equations of State for
Rocks awd Minerals,

DENNEN, R, 8., Syuthesis of Rock Hugoniots,

GREGBON, V. G., T. 1. ATIRENS, and C. F. PETERSEN, Dynamtc Properties
of Rocks,

HANDIN, LW oand B C. HTEARD, Rock Fatlure in Torsion Tests,

THANSON, M. E., and A, R, SANFORD. Some Characteristics of a Propagating
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HANSON, M. E., A, R, SANFOItD, and R. .I. SIAFFER, A Source Functlon
for a Dynamice Bilateral Shear Fracture,

RICKER, N. 1L, The Propagation of Ultrasonic Elastie Waves in Solid Bolies
and 1o Granular Media,
1. Research In Selsmology
M. Explosion Phenomena
3. Moael Studies

ABLOW, C. M., Y. . S, RAJAPAKSE, andt M. W, EVANS, An Analysis of
the Shock IniHation of Granukar Explosives hy the Gas Compresslon-
Conduction Mechanism,

HOWELL, B. F., P. M. LAVIN, and .I. . PFLUKE, Model Studles of Seismic
Enerpy Distribution Around Differem Types of Source,

KIM, W, L, Model Study of Seismile Effects of Explosions in Prestressed
Medla,

KISSLINGER, C., Madel Studies of Explosion-Generated Seismic Waves, No, 2,
KISSLINGER, C., Mwdel Studies of Explosion-Generated Setsmic Waves, No, 3.
KISSLINGER, C., Madel Studies of Explosion-Generated Selsmic Waves, No, 4,
KISSLINGER, C., Model Studies of Explosion-Generated Seismic Waves, No, 5,

KISSLINGER, C.. Model Study of Explosian-Generated Setsmic Waves, Final
Rept,

KISSLINGER, C., Research In Setsmology  Annual Tech. Repe,
KISSLINGER, C., Smali-Scale Studies of Explosive Sceismic Sources,
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M. Exploston Phenomena
4, Shock Wave Propagatian

ANRENS, T, I, L. T, ROSENBERG, and M, 1. RUDERMAN, Dynamic Properties
of Rocks,

ANDERSON, b, C., and T. V. FICHLER, Computerized Analstical Solution for
Strong Shock Propagation,

ANDERSON, D. L., and 11, KANAMORI, Shock Wave Equations of State for
Rocks anck Minerals,

ANDERSON, O. L, the Use of Ultrasonic and Shock-Wave Data to Fsti'nate
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DAY, J. b, and D, W, MURRELL, Ground and Water Shock Measurcement -
PROIECT LONGSHOT,

DUVALL, G, E., Propagation of Plane Shock Waves in a Stress-Relaxine
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DUVALL, G, E,, and R. C. ALVERSON, Fundamental Research in Support of
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ERKMAN, .I. O., Hydrodvnamic Theory and Migh Pressure Ulow in Solids,
ERKMAN, 1, O., Propagation and Attenuation of Skack Waves in Solids,
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GALBRAITH, F. W., M. V. BARTON, VELA UNIFORM-PLOWSHARE Program,
Project GNOME - Shock Spectrum Measurcements.

MEECHAM, W, C., and J. M. DE NOYER, Elastlc and Acoustlc Waves Radiated
from Cylindrical Media about a Point Source.

TEARE, J. D., and G. J. DREISS, Theory of the Shock Front, H1. Sensitivily
to Rate Constants.

I. Research in Selsmology
M. FExploslon Phenomena
5. Decoupiing Experiments

CARD, D. C., W, IL. JURNEY, and T, T. SHARPS, Feasibility of Constructing
Large Underground Cavities “he Stabllity of Deep Large-Span Underground
Openings, Vol. 1L

DAVIS, W. J., Operatlon of MIRACLE PLAY, VELA UNIFORM Program.

JACOBS ASSOC. (STAFF), Feusibility of Constructing Large Underground
Cavitles, Report on Cost and Constructibility, Vol, 1IL,

MICIIOLLS, II. R., and V. [.. HOOKER, Comparative Studles of Exploslves in
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PONLMAN, N. E., and V. G. GREGSON, Experimental Investigation of Decoupling
Techniques.

TUCKER, B. L., Decoupiing Estimates for Underground Explosions,
WALSI, J. B, and W. F, BRACE, A Bibliograpky on Decoupling.

UNITED STATES ARMY ENG. WATERWAYS EXP, STATION (STAFYF), Feasi-
Dility of Constructlng Large Underground Cavities Background, Site Selection
and Summary.

1. Research in Selsmology
M. Explosion Phenomena
6. Selsmic Coupling and Media Effects
BERG, J. W., Theoretical and Field Studies of Seismlc Waves,
CHABAL, A. ., Close-in Phenomeni of Buried Explosions,
ITANDIN, J. W., Rock Fallure in Torsion Tests.

KISSLINGER, C., E. MATEKER, and T. V. MC EVILLY, Seismic Waves
Generated by Chemical Explosions,

1LONG, L. T., Transmission and Attenuation of the Primary Seismic Wave,
A = 100 to 600 Km.

NICHOLLS, H. R., Shear and Longitudinal Waves from 11K Detonations in
Tuff - Comparison of Tulf and Granite Data,

SIMMONS, G., Selsmic Coupling.

WU, C., and G. C. PHILLIPS, Scismic Wave Propagation from Salt-Dome
Environments,
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1. Research in Seismology
M. Explosion Phenomena
7. Close-In Instrumentation

JACKSON, W, H., and J. I, IEALY, Preliminary Report on Sorae Factors
Affecting Shotpoint Effictency.

KEOUGH, I. D., Deslgn of Pressure Transducers, Project COACIL

KEOUGH, D. ., Pressure Transducer for Mcasuring Shock Wave Proftles -
Final Rept.

KITZINGER, P. R., VELA UNIFORM, Project SHOAL, SHOAL Surface Motion
Measurement Near Source.

MURPHY, B. F., and L. DONOVAN, Project SHOAL.,
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M. Exploston Phenomena
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ADAMS, W. M., J. W, IIAWES, and N. L. NUIIN, Final Rept. to Defense
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KISSLINGER, C., Progress In Understanding the Generation of Seismlc Waves
by Contained Exploslons,

POSZEL, F. B., Comparison of Ralnter Results with Rand Theory for Cratering
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WESTIN, M. E., and N, L, NUIIN, Semiannual Report to U. S, Coast and Geo-
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AIR FORCE TECIINICAL APPLICATIONS CENTER (STAFF), Long Range
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CLARK, D. M,, Long Range Setsmic Measurements, AUK.

CLARK, D. M., Long Range Seismic Measurements, BOURBON.
CLARK, D. M., Long Range Setsmic Mcasurcments, BRONZE,
CLARK, D. M., Long Range Selsmic Measurements, BUFF,
CLARK, D. M., Long Range Setsmic Measurements, CIIARCOAL,
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CLARK, D. M., Long Range Selsmic Measurements, COMMODORE.
CLARK, D. M., Long Range Setsmic Measurements, CUP.
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CLARK, D, M., Long Range Seismie Measurements, DILUTED WATERS.

CLARK, D, M., Long Range Seismic Measurements, DUMONT.
CLARK, D, M., Long Rangc Seismie Measurements, DURYEA,
CLARK, D. M., Long Range Seismic Measuremen s, GREELEY.
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Long Range Seismic Measurements, CORDURQY,
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SCOTT, J. I, R. D. CARROLL, and D. R, CUNNINGHAM, Interpretation of
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Standard Station Seismic Measurements, Project 173-7, 11OO0SIC.

UNITED STATES COAST AND GEODETIC SURVEY (STAFF), World-Wide
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. Explosions
a. Nuclear

(2) Other

ADVANCED RESEARCH PROJECTS AGENCY (STAFF), Summary of Seismic
Results of the ANTLER, FISHER and HARDIIAT Underground Nuclear
Explosions in Nevada.

BERG, E., and S. KUBOTA, LONGSHOT, Seismic Recordings in Central
Alaska.

CARDER, D. S., D. W. GORDON, and J, N. JORDAN, Seismic Waves froi an
Undelglound Nuclear Explosion Under a Desert Valley - MISSISSIPPI Event,

DEFENSE ATOMIC SUPPORT AGENCY (STAFF), Project LONGSHOT - Report
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EISLER, J. D., Seismic Data - LONG SHOT.

GEOTECHNICAL CORP. {STAFF), Magnetic Tape Composite of Project
GNOME, Volunteer Team Reports.

HEALY, J. H., W. H. JACKSON, and D. . WARREN, Preliminary Seismic-
Refraction Studies for Project DRIBBLE.

INGRAM, L. F., Project DANNY BOY, Earth-Motion Measurements.

JOYNER, G. L., T. 'V, CASS, J. R. HOFFMANN, and A. F. LINVILLE, Alcutian
Islands Experiment (1969), Project MILRCW

LAMBERT, D. G., R. O. AHNER, and D, H, VON SEGGERN, Preliminary
Summary Report on MILROW.

MICKEY, W, V., and T, R. SITUGART, Seismic Data Summary Nuclear Detonation
Program 1961 through 1963.

PHILLIPS, G. C., and C. WU, On Recordings of Salmon Event of Project
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REYNOLDS ELECTRICAL & ENGINEERING CO. (STAFF), General Support
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TEXAS INSTR',MENTS (STAFF), Seismogram Atlas of Nuclear Explosions
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VAN NOSTRAND, R., and W, IELTERBRAN, A Comparative Study of the
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WARREN, D. IL., and B. L. TIBBETTS, Seismic-Refraction Measurements
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WARREN, D. II., B. L. TIBBETTS, and R. C. RESLER, Seismic-Refraction
Measurements of Nuclear Explosions BRAZOS, HOOSIC, DORMOUSE
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WARREN, D. II., B. L. TIBBETTS, and R. C. RESLER, Seismic Refraction
Mea'-*.mements of Nuclear Explosions SEDAN, MERRIMAC, WICHITA,
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CLARK, D. M., Long Range Seismic Measurements - ROCKVILLE DAM.
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MORRILL, B, J., Maximum Accelerations and Displacements at Hoover Dam
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record supplement,
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Experiment,
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WILLIS, D, E., Effect of Water Depth on Seismic Waves Produced by Under-
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I. Research in Seitmology
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California Earthquake of September 14, 1963,

GEOTECHNICAL CORP., (STAFF), Long Range Seismic Measurements,
Project 8.4, FALLON EARTHQUAKE,

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurements,
Project 8.4, FALLON EARTHQUAKE,

GEOTECHNICAL CORP, (STAFF), Long Range Seismic Measurements,
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GORDON, D. w., Libyan Earthquake of February 21, 1963,

MATUMOTO, T., and R. A, PAGE, JR., Micro Aftershocks Following the
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CLARY, D. M., Long Range Seismic Measurements, CHASE IV,

MICKEY, W. V., and J. C. STEPP, Seismic Effects from Contrclled Uuderwater
Detonations, Operation HYDRA IIA,
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BURKE, T. F., Acoustic Phased Arrays for the Detection of Nuclear Bursts
in the Atmosphere.
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Waves,

CHINNERY, M. A,, and D. G. HARKRIDER, Seismology and Acoustic Gravity
Waves.
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HARKRIDER, D. G., Propagation of Acoustical Gravity Waves from an Explo-
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HARKRIDER, D. G., Theoretical Acoustical-Gravity Wave Propagation.

HARKRIDER, D. G., and F. J. WELLS, The Excitation and Dispersion of the
Atmosphere Surface Wave,
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Explosions.
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TURNBULL, L. S,, and D. B. RABENSTINE, Rayleigh Wave Analysis of
Atmospheric Explosions.
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HECHT, R., J. KENNEDY, J. STRANGE, and D. YOUNG, et al,, Comparison
of Tlydroacoustic Shock Waves from Four Different Explosives,

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations,

HUNKINS, K., Studies in Marine Geophysics and Underwater Sound from
Drifting Ice Stations,

ITUNKINS, K., Ctudies in Marine Geophysics and Underwater -ound from
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ITUNKINS, K., Studies in Marine Geophysics and Underwsier Sound From
Drifting Ice Stations, 1 July Through 31 December 1964,

HUNKINS, K., Studies in Marine Geophysics and Uncerwater Sound from
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HUNKINS, K., Studies in Marine Geophysices and Urderwater Sound from
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JOHNSON, R. L. Spectrum and Dispersion of Pacific T Phases.
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COX, D. C., and R, H. JOHNSON, Dacific T-Phase Epicenters,
COX, K. C. and R, 1I. JOHNSON, T-Phasc Study,
DAUBIN, 8. C., Pacific ""SOFAR" Velocity Calibration Fxperiment,
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Eptcenters in the Pacific Basin,

JOHNSON, R. H,, Earthquakes Located by T Phases During the VELA UNIFORM
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JOHNSON, R. H., Investigation of the Sources of Naturally-Occurring Low-
Frequency Underwater-Sound Events,

JOIHNSON, R. H., A Program for Routine Location of T-Phase Sources in
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JOIINSON, R. H., SOFAR Velacities in the North Pacific.

JOIINSON, R, 1L, and R. A. NORRIS, SOFAR Velocity Chart of the Pacific
Ocean,

JOHNSON, R. IL., and R. A. NORRIS, T-Phase Radiators in the Western Aleutians,
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NORTHROP, J., Relationship Between Source Characteristics and Earthquake
T Phases in the North Pacific Area,
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DUENNEBIER, F. K., Spectral Variation of the T Phase,
JOHNSON, R. H., and R, A. NORRIS, T-Wave Generation Mechanisms,

JOHNSON, R. H., R, A, NORRIS, and F. K. DUENNEBIER, Abyssally Generated
T Phases.

SHAPIRO, E, 8., The Probability of Successful Search for the Radioactive
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of the Optimal Area to be Searched.

UNDERWATER SYSTEMS, INC. (STAFF), Spectral Analysis of Hydroaccusiic
Signals Generated by the Chase Explosions,

WEINSTEIN, M. S., CHASE VI! Source Data.

YOUNG, D. F,, Spectral Analysis of Seismic Signals Generated by CHASE VII
and CHASE V Detonations.

YOUNG, D. F., D, D. WOOLSTON, and M. BLAIK, Spectral Analysis of Hydro-
acoustic Signals Generated by the CHASE V., CHASE VII, NOLVELA, and
Arctic Explosions.
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C. Gravity

ALSOP, L. E,, and J. T. KUO, Semi-Diurnal Earth Tidal Components for
Various Earth Models.

DORMAN, L. M., and B. T. R. LEWIS, Experimental Isostasy, Part I: The
Theory of the Deter mination of the Earth's Isostatic Response to a Con-
centrated Load,

LEWIS, B. T. R., and L. M. DORMAN, Experimental Isostasy, Part II: An
Isostatic Model for the U, S. A. derived from Gravity and Topographic Data.

NAKAGAWA, 1., A Program for Lecolazet's Mathod in Harmonic Analysis
Written for IBM 7094,
II. Related Geophysical Research
D. Magnetics

HEIRTZLER, J. R., Simultancous Geomagnetic Measurements on au Ice Island
Surface and 1000 Feet Below.,

WALKER, J. C. G., Geomagnetic Observations in the Arctic Ocean Drift
Station Arlis II, June 3 to August 21, 1962,

II. Related Geophysical Research
E. Electrical Properties

WU, F. T., The Inverse Problem of Magnetotelluric Sounding,
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Medium,’* Inst. Mekh, Akad. Nauk Soyuza SSR PrikI Matem. i Mekh,
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EPINAT'EVA, A, M., "Longitudinal Seismic Waves Traveling in Certain
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in Interpreting the Hodographs of Refracted and Reflected Waves,"
Prikladnaya Geof,

GOLTSMAN, F, M., and T. B. KALININA, "Simplified Methods of Frequency
Analysis and Synthesis and Their Application to the Solution of Certain
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in the Presence of Great Strains in the General Case of Three-Dimenslonal
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NAYMARK, M. A,, ''On the Roots of the Frequency Equation for an Elastic
Layer Lying on an Elastic Half-Space,'’ Trudy Geofiz. Inst., Akad. Nauk,
SSSR.
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Discontinulty Surfaces," Kgl, Ges. d. Wiss., Nachr., Math,-phys, KL,

ZVOLINSKII, N. V., ""Wave Problems In the Theory of Elasticity of a Con-
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0 IIIPI0, D, and I' PERORACT, “*The Setamtctty of ke Fauliea Fiekd of
Alernn,” Ammalt o Geoltstea,

DOHR, G.. “Ieeiods ol the First Forcrumness tn ibe Scismageams of Golitngen,*
Zhsehe, 1, Covphye,

DEBOURIMELY, G., *"The Lesson of the Acaftr Kartiquake,®” Akad, Sct, Paris
Comptes, Remdoe,

GALANOPOULOE, A, G., ““The Setamteity of the {slamt of Chitos,** Geel, Dettr,
Coophys,

GAMBUEHTEEY, G. A, “Determination of the Aztmuth of the Fpicenter During
the Registeatton of Loval Batttquakes,®® Doklady Akad, Nauk SSSi,

HOERNES, V', 1., "The Vartlquake ol Messtna on Decensher 28, 1908,°°
Sorder, Aus, Geol, Rumids,

JOURNAL OF SEISMOLOGY (STAFE), *°On the Fasttquake Swarm Near Nttjima
Isbandd tn November 1957, Joir, Setsmalogy,

KHOVANOVA, I, 1., ""Spectra of the Elfect ol Certatn Earthquakes in the
Naryn Zone of the Tien Shan,* Tranx, Inst, Phyr, Easth, Acad, of Sct,, USSR,
(Trudy Inst, Fiziki Zemli, Akad, Nauk, S88R),

KIELIS- BOIOK, V. 1., “Determination of the Dynamic Parameters of a Focus,**
Trudy Geofiz, Inst., A, N,, SS8K.

RKOGAN, 8. 1., *'On the Appltcation ol the Priacipte ol Phage Correlation for
Remute Fartbquakes,' Doklady, Akad, Nauk, $8Sit,

ROLOSENKO, M. N., “Determination of the Azimuth to the Epicenter of a
Distant Earthquake by Using the Arrival Time ol the Setsmic Waves at Two
Staitons,” Trudy Geofiz, Inst,, A, N, SSSHL,
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KONDOUSKA YA, &, V., "Itection of the s Wave (n Shalhiw Parthquakes and
Ur Use far Determining the [ah of the Fucus, Trudy Geofts, fest,, A, N,
YEER,

KORECHUNOW, A,, eep- Yocus Karilquakes from Goettingen Seismograms,
Anchr, [, Gooplys,

MEBVEDEY, 8, V., "Relattonships. Between the Focal Depth ol an Earthquake
aml bsosetamte Lines,* Trudy Inm,, Freck Zemit, A, N, S8SR,

MULLER, 8., “Investigations of Conttnental Rayleigh Waves 1 Eurasia,* fnmt
of Geound Iynamics and Setrmnlogy,

MUNURRA, 4, M, ""Spaninh Seismic Map lor Probahle Intensity, " Memortas
del Inmituto Geogralien y Catastral,

OCAL, X., "*The Seismicity of Turkey," Pure amd Applled Geophysies,

OILCZAK, T., ""On the Earthquake of February 27, 1786 In the Western
Carpathians,” Acta Geophystea Paloniea,

PSHENNIROV, K. Yo, "Some Pecultaritt- s of the Alterstmicks In the Baika!
Reglon and Mongolta, Geol, and Geophysics,

PYATETSRIV-SHAPIRO, T, §. ZHELANKINA, v, 1, KEI11S- BOROK, and G. |..
PAVLOVA, “Determination of Earthquake Eplcenters an an Electronic
Somputer,” Dokl, Akad, Nuak SSSR,

RADU, C., **Contrilmttons 1o the Determination of she Magnitude of Peep
Earthquakex of the Carpathlans,** Rev, Roumaine Geologie, Geaphysique,
et Geographie, Ser, Geophysique,

RADU, C.. **Contrilmtions 1o the Study of the Setsmiteity of the Region of
Veancea,' Rev, Roumalne Geolugle, Geophysique et Geographie, Ser,
Geophyslage,

RAGIMOV, Si. 8., R, . hzb AFAROV, and A, M, ALIEV, “Ky2v1-Burun
Earthquake tn Mo ech 1962, Akad. Naul. Azerhatdzgabn, 3SSR Doklady.

ROTRHE, 1. P,, "The Mtd-Indoatlantic Seismic Zone," Proc, Roy, Soc, London,

SUATASYILL, S, K., *'A Three-Dimer sional Problens on the Theory of Standing
Elastic Waves for i Glven Degplarement at the Edge af the Medium, "
Doklady, Akad, Nauk, SSSR.

SOLOVEV. 3, L., "*On the Classificattan of Earthquakes According to Their
Energy," Trudy Geoliz, Inst,, A. N, SSSR,

TARCZY-norxocH, A., *'On the Determination of the Facus of Earthquakes,"
Geafisica Pura ¢ Applicata,

VANEK, L., and J, STELZNENR, "Uniform Determination af Larthquake Magni-
tudes for Central European Stations," Travaux de L'Institut Geophysique
de L'Academic Tchecoslovaque des Sciences,”

VVEDENSKA YA, N. A., ""Bulietin of Powerful Earthquakes in the USSR During
1961," Akad, Nauk, SSR, Trudy Inst, Fiz, Zemii.

VVEDENSKAYA, N. A., and N. V. KONDORSKAYA, ""Bulletin of Strong Earth-
fruakes in the USSR During 1956."" Trudy Inst. Fiziki Zemli, Akad, Nauk,
SSSR.

YASUL, Y., "Volcanic Earthquakes and Tremors Accompanying the Activity
of the Volcano Sakurajimi in the Period from 1955 to 1957," Seismology
News,
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AL’PIN, L, M., ""Nonsymmetrical (Angular) Probing," Prikladnaia Geofizika.

BI‘TH, M., "Earthquakes and Nuclear Explosions Some Observations and
Cominents,’’ Seieinological Institute,

BEREZIN, E, M., and V, A. KUZIVANOV, '""Nomograms for the Determination
of Corrections for Amplitude, Temperature and Depth of Submersion, for
the Correction for the Eotves Effect, and of the Coefficient of Co-Oseillation
in Pendulum Observations at Sea,"" Trudy Inst., Fiziki Zemli, Akad. Nauk,
SSSR,

BERIKASHVILI, V. SH., V. N, ZHARKOV, and T. B. YANOVSKAYA, ""On the
Velocity Profile of the Moon,"" Akad., Nauk., SSSR, 1zv. Fiziki Zemli.

BESPYALTOV, B. 1., ""Certain Problems Related to the Theory of Multi-
channel Recording in Seismic Exploration, " Priladnaya Geof,

BOCHUM, H. B., H, BERCKHEMER, H. CLOSS, and W, HILLER, ""Proposal
of a Research Program for a Seismic Station with Modern Equipment,"’
Westfalische Berggewerkschaftskesse.

BONCHKOVSKII, V, F,, ""Some Generalizations of the Results of Observations
of Inclinations of the Earth's Surface," Trudy Inst, Fiziki Zemli, Akad.
Nauk, SSSR.

BORDARENKO, A. P., "Data on the Causes of the Earth's Currents,"" Akad.
Nauk, SSSR Izv. Ser. Geogral. i. Geofiz.

BORISEVICH, E. 8., With the Seismologists of the United States.

BURTMAN, B. 8., ""The Talas-Fergana Fault and the San Andreas Fault,"’
Akad. Nauk, SSSR, Geol. Inst,

DOHR, G., "'Statistical Identification of Tides in Inland Waters, with the
Example of the Bodensee,'" Ztschr, f. Geoph,

ECOLLAN, J., and Y. ROCARD, '"'Electromagnetic Signal of Underground
Explosions,'' Comptes Rendus.

GOL'DIN, S, V., ""On Distribution of Probabilities for the Interval Between
Neighbouring Extrema of Two Strongly Correlated Random Functions, "'
Geol. 1. Geofiz,

GOL'DIN, 8. V., "Probability of False Events on Seismic Records,'' Geol. &
Geofiz,

GORSHKOV, G. S., ""A Catalog of the Active Volcanoes of the Kurile Islands
Volcanoes of the Northern Islands,'" Akad. Nauk., Bull, of Voleanological
Stations,

GUNTHER, 8., "Influence of the Atmospheric Pressure Changes on the Solid
and Liquid Components of the Earth's Surface," Zeitschrift fur Physikalische
Erdkunde.

HARDTWIG, E., "'On the Origin of Microseisms," Ztschr, F. Geophys,

IL'IN, A, V., ""Floor Relief of the Gulf of Kamchatka," Akad. Nauk SSSR, Trudy
Inst, Okeanologii.

KANAEV, V. F,, and N, P, LARINA, ""The Underwater Relief of the Northern
Kurile Region," Akad, Nauk SSSR, Trudy Inst, Okeanclogiyi.
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KANAYEV, V. F., "New Geomorphological Observations in the Kurile Islands, "
Akad. Nauk, Trudy Inst, Okenologii.

LETTAU, H., ""On the Direct Influence of Atmospheric Forces on the Earth's
Crust,'" Meteorologische Zeitschrift,

LETTAU, H., "Plumb Line Variations under the Influence of Tidal Forces
and Atmospheric Forces," Gerland's Beitrage fur Geophysik,

MURAYAMA, N,, ""Pressure Waves Produced by the Large Nuclear Explosions
in 1961-1962,"" Kishocho Kenkyu Jiho.

PERONACI, F., ""The Seiches of Iseo Lake,'" Annali di Geofisica,

RAIKHER, L. D., "Detailed Study of Structures with Breaking Faults,'" Akad.
Nauk,, Prikladnaya Geofizika,

SHAN'GIN, N. V., and YU, V. MAKAROV, '""The Influence of Fissuring of the
Medium on the Velocity and Amplitude of a Seismic Wave (Three Dimensional
Model),"" Uchenye Zapiski LGU.

SMETANIN, D. A., ""The Hydrochemistry of the Region of the Kurile-Kamchatka
Trench II. The Hydrology and Chemistry of the Upper Subarctic Water in
the Region of the Kurile-Kamchatka Trench," Akademia Nauk SSSR Trudy
Instituta Okeanologii.

SOVIET GEOPHYSICAL COMMITTEE (STAFF), Report on Scientific Activity
in Seismology and Physics of the Earth's Interior in 1960-1962, Soviet
Geophysical Comn:ittee, Academy of Sciences of the USSR.

STERLYAGOVA, G., ""The Tectonics of the Southeastern Part of the Caspian
Sea According to Marine-Seismic Data,'' Razved, I Promysl, Geofiz,

STOLEN, 0., ""A Collection of Norwegian Newspaper Clippings,"’

SUVOROV, A. 1., ""The Main Faults of Kazakhstan and Central Asia," Akad.
Nauk SSSR, Geol. Inst,, Trudy.

UDINCEV, G. B., "The Relief of the Kurile-Kamchatka Trench," Trudy
Instituta Okean, Acad, Sci,

UNIV. OF PARIS (STAFF ), Activity Report of the Physics Laboratory of
the Ecole Normale Superieure - Seismology, Univ, of France, Paris, France,
1966.

VINNIK, L. P., ""The Structure of Four- to Six-Second Microseisms, ' Doklady
Akad. Nauk SSSR.

ZAKASHANSKII, M. S., ""Density of the Meso-Cenozonic Deposits in the West
Siberian Plain," Prikladnaya Geofizika.

ZATONSKII, L. K., V. F. KANAEV, and G. B. UDINTSEV, "Geomorphology
of the Underwater Part of the Kurile-Kamechatka Chain," Oceanologyial
Investigations,
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3
ABSTRACTS

ABLOW, C. M., Y. D. S, RAJAPAKSE, and M. W. EVANS, An Analysis of

the Shock Initiation of Granular Explosives by the Gas Compression-
Conduction Mechanism, Rept. No, AFOSR 65- 308, Contract AF 49(638)-

1124, Stanford Res. Inst., Menlo Park, Calif., 1965,

The role of the gas compression-conduction mechanism in shock
initiation of granular materials was studied by analyzing the dependence
of grain surface temperature on the magnitude of the shock and the
relative sizes of grain and surrounding volume of interstitial gas. A
temperature of the shocked interstitial gas computed by a one-dimen-
sional, two-shock model, serves as initial gas temperature condition
for the heat conduction problem of a spherical cold grain in a spherical
shell of Lot gas enclosed in a semi-infinite solid cold spherical wall.
Discussed are: initial and maximum temperature of the grain surface,
and correlation of results of the heat conduction solution in terms of
dimensionless parameters.

ABRAMOVICI, F., Diagnostic Diagrams and Transfer Functions for Oceanic

Wave-Guides, Contract AF 49(638)-1388, University of California, La
Jolla, California, 1967,

The variation of frequency as a function of wavenumber and the
associated spectral transfer function are computed for different modes
in a complex oceanic wave-guide. The model cousists of a fluid layer
resting upon a three-layer clastic half-space. The layers and the
half-space are homogeneous.

The comparison of theoretical results with measured power
spectra for two records taken in the Pacific Ocean shows qualitative
agreement stressing strongly the role of the leaking compressional
organ-pipe modes which are not continuations of normal modes beyond
cutoff frequency,

ABRAMSON, N., Further Considerations in the Use of Larre Seismometer
Arrays, Contract No, AF 19(628)-500, Mass, Inst. of Tech,, Cambridge,

Mass., 1963.

The problemn of estimating signal waveform and time delays in
an array of seismometers is considered, Using the model of Levin,
Green and Kelly a matrix form of their solution is obtained, An ex-
pression for the asymptotic variance of the estimate of vector delay
is obtained and an equation is derived relating this variance to the
placement of seismometers. Two general factors affecting the esti-
mate of wave delay are important in determining the distance between
seismometers in a linear array. If the distance Is large the aperture
of the array is large thus dec reasing the varlance of our estimate,

If the distance Is small the noise correlation from seismometer to
seismometer may be used to decrease the variance. Analysis shows
that the former factor is more significant than the latter.
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ADAIR, R. S., Operation and Maintenance Manual for the Solion Universal

Seismometer, Technical Memorandum, Rept. No. CGS-1198-66-1,
Contract CGS-1198, Univ. of Texas, Austin, Texas, 1966.

The Solion Universal Seismometer, which is fully described and
illustrated in this report, can be used to detect either vertical or
horizontal earth motion. It may be used in short-period or long-
period applications with adjustable period range as determined from
the solion transducer and the filter circuit. It operates with the
solion operational amplifier, DRL Model 101, which provides a low
impedance single-ended source for operation with any suitable high
impedance recording device. The amplifier provides a load circuit,
operational amplifiers with adjustable gain control, and plug-in filter
circuit boards to shape the response of the amplified signal.

ADAMS, W. M., J. W. HAWES, and N. L. NUHN, Final Rept. to Defense

Atomic Support Agency, Contr. No. DA-49-146-XZ-186, Planetary
Sci. Inc., Santa Clara, Calif., 1964.

Methods for analyzing digitized strong-motion seismograms
have been developed. These techniques have been programmed for
one of three electronic digital computers, the IBM 1620, CDC 1604,
or IBM 7094. The codes have been debugged and checked by manual
calculations or test problems, then used to run production on existing
data. Emphasis has been on utilization of the general frequency and
time-dependent aspects of the entire trace. An attempt to use
numerical-control machining for generation of complex ultrasonic
methods has been unsuccessful but the approach merits continued
effort.

ADLUNG, A., "Intensity Determination of Seismic Tremors by Means of

Simple Instruments and Their Relation to Magnitude,'' Geofysikalni
Sbornik, No. 155, pp. 311-353, 1961, (Translated from Czechoslovakian),
Contract SD-78.

The problem of an intensity determination of macroseismic vibra-
tions was considered. After a discussion of ''absolute scales,'' the
case of the intensity determination with overturning objects was treated
experimentally, with the aid of a shaking table with irnpact excitation.
An intensity determination by overturning objects is not possible; the
moment of overturning is not sufficiently defined because of shaking
oscillations. Also, it was found that the damaging effect of a vibration
is not proportional to the acceleration but to the ground motion velocity.
Furthermore, a method was described by which it is possible to deter-
mine the intenslty from the ground amplitude. A vibration meter for
this purpnse has been developed.

ADLUNG, A., "'Seismic Observations on Contained Explosions,'' Gerl.

Beitr. Geophys., Vol. 65, No. 1, pp. 1-10, 1955, (Translated from
German), Contract SD-78,

Twenty three contained explosions in the Saxony-Thuringia area,
as well as in Northern Bohemia, are subjected to an analysis, Al-
though the explosion times are not accurately known, it is possible
to plot the travel-time curves for 4 profiles. The velocities deter-
mined are within the scope of those found otherwise for contained ex-
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plosions. Only the velocities in the gabbro zone, which are higher
than those found previously in Germany, are an exception, A small
energy transmission from the Harz and a travel time decrease during
explosions on the right bank of the Elbe are the only peculiarities.,
Reference is made to the need of making systematic observations
during contained explosions,

ADVANCED RESEARCH >ROJECTS AGENCY (STAFF), Large Aperture

Seismic Array - First LASA Systems Evaluation Conference held
14-76 September 1965, Contract: Agency Document, Advarced Re-
search Projects Agency, Washington, D. C., 1965,

The material contained in this report consists of a compilation
of the papers presented at the first LASA Systems Evaluation Confer -
ence. The conference was intended to serve three purposes: (1) to
acquaint all of the organizations currently participating in the pro-
gram with the status of the work; (2) to attempt to formulate the
prototype station and network specifications; and (3) to provide a
record of the project activities in the conference report. Twenty-
three technical papers are presented plus the following: (1) Summary
of Station Parameters; (2) Summary of LASA Processing Require-
ments; (3) Summary of LASA Station Data Storage Requirements.

ADVANCED RESEARCII PROJECTS AGENCY (STAFF), The Role of Seismic

Arrays in the Detection of Underground Nuclear Tests, Project VELA-
UNIFORM, Contract No. Agency Document, Advanced Research Pro-

jects Agency, Wash,, D,C., 1963 (OFFICIAL USE ONLY),

ADVANCED RESEARCH PROJECTS AGENCY (STAFF), Summary of

Seismic Results of the ANTLER, FISHER and HARDHAT Underground
Nuclear Explosions in Nevada, Contract ARP gency Document,
Advanced Research Projects Agency, Wash., D, C.. 1962 (OFFICIAL
USE ONLY),

AFIN, J. M., Exgloratorx Meeting on the Magnetic Tape Recording of Seismic
Data, Research Paper P- 0, Contract SD-59, Tnst, for Defense Analyses,

Washington, D. C., 1965,

An exploratory meeting to discuss the magnetic tape recording of
seismic data was held on August 18, 1965, under the sponsorship of
the Inst, for Defense Analyses. This report summarizes the proceedings
of the meeting, The problems of obtaining magnetic tape records of
seismic data over a relatively wide bandwidth {up to 10 cps) with large
dynamic range are reviewed, and current seismic tape recording
capabilities are surveyed,

AGALAROV, D., ""On the Propagation and Reflection of Nonlinear Visco-

clastic Waves, "' Izv, Akad. Nauk. Azerb, SSR, Fiz. Tekhn. Mat., No. 5,
pp. 13-19, 1964, {Transiated from Russian), Contract DA-49-083 OSA-
3137.
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VESIAC 13,314 VU Media are examined whose mechanical properties are described
by nonlinear relations which unite their elastic-plastic and viscous
properties. Approximated analytical solutions are obtained which
take viscous properties into consideration in a first approximation
for problems of propagation and reflection of waves in a rod, and
for the propagation of spherical waves.

AHRENS, T. 1,, Dynamic Properties of Rocks, Tech, Summ, Rept., Con-
tract No. DA-49-146-XZ-277, Stanford Res. Inst., Menlo Park, Calif.,
1964,

VESIAC 8396 VU Measurement of the strain-rate associated with elastic stress

AD 444 302 relaxation (material dissipation function in Duvall's theory) can be
achieved by obtaining the decrease with propagation distance of peak
elastic stress and the accompanying stress gradient. Second, results
are given for Hugoniot measurements on single and polycrystalline
quartz in the unexplored 280- to 4;0-kbar range,verify the 167,
volume decrease inferred from Wackerle's data, and indicate (for
isentropic expansion) that upon relief of pressure the material has
a specific volume between that of coesite and stishovite. Third, an
optical lever shock reflection technique was developed for deter-
mination of adiabatic release paths from final and intermediate shock
states,

AHRENS, T. J., Dynamic Properties of Rocks, Sci. Rept,, Contracts: AF
19(604)-8419, DA 49-146 XZ 277, Calif. Inst, of Tech., Pasadena,
Calif., 1968.

VESIAC 19,301 C VU Rocks and rock-forming minerals exhibit dynamic yielding under
one-dimensional shock stresses varying from several kbars to approx-
imately 100 kbars, The dependence of the dynamic yield point, or the
Hugoniot elastic limit, on mineralogy, porosity, and grain size in
multimineralic rocks has not yet been studied. For shock stresses
greater than the Hugoniot elastic limit, the achieved states lie along
the deformational portion of the Hugoniot curve, Although non-porous
rocks shocked to states along the deformational Hugoniot are often
assumed to behave as fluids or elasto-plastic solids, few data as to
their actual rheological behavior in this stress range are availalle,

AHRENS, T, J., Stress Wave Propagation in a Prestressed Medium, Final
Sci. Rept., 1 June 1966 Through 31 July 1967, Rept. No. SRI-PGU-
6099, AFCRL-67-0529, Contract AF 19(628)-6048 ARPA Order No.
292, Stanford Res. Inst., Menlo Park, Calif., 1967,

VESIAC 17,146 VU Explosion-induced radiation patterns in prestressed plates which

AD 662 894 represent two-dimensional models of explosions in the prestressed
earth have been studied. Radiation patterns of the resulting plate
compressional and plate shear waves were observed using dynamic
photoelasticity and electrical strain gages. Although compressional
and shear waves were clearly optically resolved, no azimuthal varia-
tion was seen with compressional or shear wave radiation patterns,

AHRENS, T. J., J. T. ROSENBERG, and M. H. RUDERMAN, D!namic_
Properties of Rocks, Final Report, Rept. No, FGU-4816, Contract
DA-49-146-XZ-277, Stanford Res. Inst., Menlo Park, Calif., 1966.
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VESIAC 15,723 VU Hugoniot equation-of -state measurements using streak eamera

AD 809 011L techniques have been performed for minerals which are constituents
of common crustal rocks. All these minerals, 2xcept calcite, exhibit
Hugoniot elastic limits (HEL) of the order of 50 kbar: the elastic
limit for calcite is about 25 kbar. At pressures above the HEL, the
Hugoniots of the minerals indicate, either by cusps or by anomalously
high compression followed by a marked increase in incompressibility,
that one or more shock-induced transitions to high pressure poly-
morphic forms occur,

AHRENS, T. J., and M. H. RUDERMAN, Dynamic Properties of Rocks,
Interim Final Rept., DA-49-146-XZ-277. Stanford Research Institute,
Menlo Park, Calif., 1965.

VESIAC 13,121 VU Described are investigation results of: (a) the stress reluxation
of elastic-shock waves in Arkansas novaculite and Sioux and Eureka
quartzite; (b) the Hugoniot of single and polycrystalline quartz in the
range 280-410 kbar, polycrystalline augite and diopside to 370 kbar,
and single-crystal calcite in the range 240-340 kbar; (c) development
and application of a new optical lever technique for optically record-
ing multiple shock fronts; (d) determination of release adiabats from
both the elastic and the deformational shock states (72 - 80 kbar and
122 - 154 kbar, respectively) in Arkansas novaculite with this tech-
nique.

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH (STAFF), Recommenda-
tions on Research in Seismology for the VELA-UNIFORM Program of
the Advanced Research Projects Agency, Agency Documenti, Air Force
Office of Scientific Research, Wash,, D, C., 1963,

VESIAC 6161 VU The Advisory Committee for Geophysics of the AFOSR has under-

AD 418 036 taken to review the present state of research in support of the VELA-
UNIFORM Program and to make recommendations for future research.
The present programs have been guided by the 1959 recommendations
of the Berkner Panel. The accompanying report summarizes the
committee's opinions on progress since 1959 and its recommendations
for research, both basic and applied, needed to further the objectives
of VELA-UNIFORM. Areas on which recommendation have been made
are: ldentification techniques, data processing, arrays, deep-hole and
ocean-bottom detection, magnitude/energy scale, noise studies, seis-
micity, source mechanisms, explosions and earthquutes, and other
subjects.

AIR FORCE OFFICE OF SCIENTIFIC RESEARCH (STAFF), Research in
Seismology, VELA UNIFORM Program, Bibliography, Report No.
AFOSR 65-2667, Contract: A zency Document, Air Force Office of Sci.
Res., Washington, D. C., 1965.

VESIAC 19,028 VU This report is a bibliography of contracts for the Vela Uniform
AD 632 453 Program - Research in Seismology.

AIR FORCE OFFICE OF SCIENTIFIC RESEARCII (STAFF), VELA UNI-
FORM Program - Research in Seismology, Rept. No. AFOSR 65-2667,
Contract, Agency Document, Air Force Office of Scientific Research,
Washington, D. C., 1965,
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This report presents a short statement of the accomplishments,
and a list of all reports and journal articles generated under AFOSR -
sponsored contracts for the VELA UNIFORM Program from 1961 to
1965.

AIR FORCE TECHNICAL APPLICATIONS CENTER (STAFF), Long Range
Seismic Measurements, Project 8.4, SHOAL Event, Contract No,
Proj, 8.4, Air Force Technical Applications Center, Wash,, D, (e
1963,

This is a VELA-UNIFORM report on the arrangement of tempo-
rary seismographic stations planned for long range seismic measure-
ments of the SHOAL Event detonations in Nevada. There is a map
showing arrangement of stations in the U.S. and Southern Canada,
plus a list of six temporary arrays in operation in other countries,

A table is included which gives the relationships of the stations to
the epicenter in terms of: distance in degrees, distance in kilometers;
azimuth; back azimuth; and site coordinates,

AIR FORCE TECHNICAL APPLICATIONS CENTER (STAFF), Tonto
Forest P-Wave Study, Contr, No, VT/070, AF 33(657)-7747 Alr
Force Technical Applications Center, Wash., D. C,, 1964,

For four months in spring 1964 a study of spatial variations in
P waves was made. Its primary objective was to investigate the
coherence and other measures of wave form similarity of teleseismic
P waves over a region covering several lundred kilometers at
various epicentral distances, and to determine other seismological
factors which enter into the design of large arrays. This bulletin
describes briefly the equipment setup of the nine mobile stations in
the area, and lists the items needed. Illustrations show the layout
of the stations and the setup of the telemetry cquipment. In progress
arc attempts to investigate the way in which the change in P waves
over long distances limited large arrays.

AKI, K., Scismological Evidences for the Existenee of Soft Thin Layers in

the I@tﬂ;ﬁlﬂ_]@qgﬂcr Japan, Contract Order No, ARPA292, Mass,

Inst. of Tech., Cambridge, Mass., 1967,

n studies of the crust-mantle structure under Japan, it is diffieult
to explain the phase velocities of Love and Rayleigh waves hy any sin-
gle model with a weakly heterogencous isotropic upper mantle. The
signifieance of the problem is confirmed by the data on S waves from
local mantle carthquakes. In order to expla n these observations, a
laminated mantle model is proposed, in which soft horizontu] layers
are interleaved in hard materinl, The data supports a model having
20, soft material with shear velocities ag low as 1.1 k. sec.

ALAM, A., _Laljgg—/\rray_.‘iignal and I\&is(}_ﬁllalysis. Special Rept. No, 24,
Analysis of Slx_nnﬂ?f_‘_lnng-l_’m‘iod Noise, Contract VT 6707, AF 33(657)-
16678, Texas Inst.. Inc., Dallas, Texas, 1968.

The summer noise samples are very similar to the quiet winter
nmoise samples, The foHowing additioual conclusions about long-period
noise resulted from this study. Nonseismic noise helow 0,05 1jz is
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not strongly correlated with a microbarograph at the same location
(for both vertical and horizontal components). This lack of coherence
appears to rule out a simple cause-and-effect relationship due to
buoyancy.

ALEXANDER, 8. S., Crustal Structure in the Western United States from

Multi-Mode Surface Wave Dispersion, Part 1 of Surface Wave Propa-
gation in the Western United States, Thesis, AF-AFOSR-25- ]
California Institute of Technology, Pasadena, Calif., 1963,

Multi-mnode group velocity dispersion of both Rayleigh and Love
waves was measured for a number of paths in the Western United
States by means of a technique developed for separating the modes.
Results for each region studied are interpreted in terms of a crustal
structure which produces simultaneous agreement with all the modes
observed, as well as available body wave data. Ce-tain diagnostic
fea:ures of group velocity dispersion curves were noted and used to
advantage in this study,

The analysis techniques developed have rather broad geophysical
applications, for example in studies of source properties, interfer-
ence phenomena, and noise properties.

ALEXANDER, S. S., The Effects of the Continental Margin in Southern

California on Rayleigh Wave Propagation, Part IT of Surface Wave
Propagation in the Western United Stafes, Thesis, AF- AFOSR-25-63,
California Institute of Technology, Pasadena, Calif., 1963,

The effects of the transition zone at the continental margin of
Southern California on Rayleigh wave propagation have been investi-
gated. Among the anomalous effects discovered are a minimum in
phase velocity between 20 and 35 seconds period, different phase
velocities on reversed paths across the same array, and systematic
lateral refraction at the continental boundary. These anomalous
effects can be attributed largely to the slope and curvature of the
Mohorovicic Discontinuity across this region. An ultrasonic model
was constructed to aid in interpreting these results.

Interpretation of the dispersion for periods below 20 seconds in-
dicates that the crust thickens toward the continent with a slope of
about 5° attaining a thickness of approximately 35 km under Southern
California.

ALEXANDER, S. S., Long-Period Seismic Methods for Identifying Small,

Underground Nuclear Explosions, Final Rept., 1 April 68 to 31 May
1969, Contract AF-AFOSR 68-1576, Penn, State Univ,, Uriversity
Park, Pa., 1970.

The purpose of this grant was to investigate those aspects of
long-period seismic wave excitation which show promise of being
diagnostic in distinguishing small explosions from earthquakes. Cen-
tral to this study is the development of analysis methods to test
experimentally diagnostic criteria suggested by theory and to assess
the practical usefulness of these criteria.

This report describes in condensed form methods for: (a)de-
tecting and separating Love and Rayleigh waves for small events;
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(L) estimating spectra of weak surface wave slgnals: (¢) combinng
Love and Raylelgh waves for Improved surface wave magnitude es-
tmates: (d) remotely delermining crustal structure in seismic source
reglons: (e) determining site structure from ellipticity dispersion;

(1) determining relalive locatlons of evenis using P-waves and sur-
face waves; and (¢) numerical compulations tmplementing these tech-
niques,

ALEXANDER, S. S., Methods of Mode Se ration of Selsmic Surfice

Waves, Contract AF 151638)-]337. alif, Tn=t. of Toech., Pasadena,

Calll., 1964,

Two methods for delineating surface wave modes have heen
developed. Owme is based primarily on the definition of group veloclty,
The other utilizes the fact that individual modes are sufficiently
separate over most of the group velocity-period plane that a seixmo-
gram for each mode can e omalned. These technlques are not re-
stricted to surface wave analysis and may be applied to a variety of
other geophysical problems Involving analysis of complicated time
series,

Computer programs were written to implement these n:ethods
s0 that their application Is now routine,

ALEXANDER, 8. S., Surface Wave

Propagation In the Western United
States, Thests, KP‘-KF’(ERQK-M,f:*;mornln nstitute of Technology,
Pasadena, Calif., 1963,

In Part | of this work, multi-mode group velocity dispersion of
hoth Raylelgh and Love waves wis measured for a number of patbs
in the Western United States by means of a technique developed for
separating the modes, In Part 11, the effects of the traasition zone
at the conlinental margln of Southern California on Rayleigh wave
propagation was investlgated,

ALEXANDER, S. S., D. B. RABENSTINE, Detection of Surface Waves from

Small Events at Teleseismic Distances, SDI. Scientific Report No, 175,
Project VI76702, Contract AF 33(657)- 15919, Teledyne Industries, Inc.,
Earth Sciences Div., 1967.

A matched filter approach for distinguishing weak teleseismic
surface vave signals from background noise is presented. The
method aiseriminates against events not located in a particular source
region of interest and provides estimates of magnitude and radiation
hattern, when a number of recording stations are available. Test
cases and typical results for different source regions are discussed,

ALEXANDER. 8. €., D. B. RABENSTINE, Rayleigh Wave Signal to Noise
LASA

Enbancement for a Small Teleseism Using \SA. TSN, and Observa-
tory Stations, Contract VT/6702, F 33657-67C- 1513, Teledyne indust.,

Inc., Earth Sei. Div., Alexandria. Virginia. 1967,

Both single channel and array signal enhancement techniques have
heen applied to Rayleigh waves from o smali Greenland Sea earthquake
recorded at LASA and 13 LRSM or Observatory stations,  The offect s
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of such array parameters as nimber of sensors, sensor spacing, and
aperture on sigoal entuncement are eviluated for this eveat,

ALLEGRE, C., . MECHLER, and Y. ROCARD. “'Some Geoloyical Prahlems
Considered in Selsmalagy. * Bull. of Geolagleal Soc. of France, Series
7. No. 4, pp. 877-883 1962, /T'ranslated Tron. French). Contract SD-78,

AMter presenting the principle of a new portahle seisntograph, we
have descrihed o certain number of problents considered with the use
of thix technique: micraseismic disturbance wnd development of direc-
tianal diagrams of the selsmic seasltivity, The intergretation of these
determinations permitted us to propase a model for the deep structure
of Frovence,

AL'PIN, L. M., "Nonsymmetrical (Amlac) Proting.”” Prikladuala Geolizika,
Na. M, pp. 65-96, 1956, (Translated from Rexsian), Contract DA 49
083 O8\-3137.

This report is concerned with the different methods of non-sym-
metetead probing includtng: (a) electrical probing: (h) gonsymmet rieal
(angular) arrangement: a plan for its application to probing: and (¢) the
eltmination of the influence of electrode 12 Jrom the measuring process,
and In the process of reducing the data oltalned from measurements,

ALSOR, 1. K., ll("conrrll I)lrm'u'd 'lcm.nrd !lw Use ul Tong and l.uwrmwll.nu-

Rept.. Contract :“*' T‘Wﬁmr’ﬂ (T T..mmn! (.vuramvr\'.. 'Tfih.ld(w
New York, 1964,

A detalled account of the research accomplished as per the State-
ment of Work of this contract is given. Included are: ) a study of the
ra iation patterns of sarface waves from underground nuclear explo-
slons and smat] magnitude carthquakes: certaln conclusions. about
explostons intuff, alluvium, and granite were reached: bl studv of
the relative excitation of surface waves by earthquakes and under-
pronnd explosions: ¢l an alntost complete sunmmary of Raviewh wave
phase and group velocities for vartous regions of the world: d)a pro-
gram of epicenter relocation carried out Jar varfous regions; ¢) suc-
censful utilization of displacentent transducers with L« 1" seismometers,
therehy improving L-1' response,

ALSOP, L. K., t'se of Optical Masers as Transducers lor Pendulum il
Strain N'!s_mm.r'ﬂf‘fm. Fi narllop. Contract AF-AFOSR 283763, Lamont
Geolozical Ons., Columbia Univ., Paltsades, New York, 1965,

During the period of this gramt, (wo che-meter infrared ophcat
nasers were operated 0 a manner such that hovizontal strains would
e detected, The first results have been encouraging and supgesi that
optical niaser strain gauges will be able to compete with the much
longer conventional strain gauges. An optical maser transducer for
seismograph has been built bt tests have teon delaved peading the
completion of a temperature-control system. A special short-period
seismograph 1o be ysed with this transducer wies constructed,  This
work onoptical masers stintulated the use ol optical masers for opticat
recording and interferometric calibration by other workeres at Lamont,
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ALSOP, L. E., J. T. KUO, Semi-Diurnal Earth Tidal Components for Virious
Earth Models, Rept. No. AFCRL 65-259, Contract AF - !
Lamont Geologlcal Observatory, Palisades, New York, 1965.

VESIAC 10,776 VU Thls study of the elastic deformation of the earth due to tidal-

AD 620 646 generating potentials evaluates the posslble cause for the dlscrepancy
between the accumulated observational data of earth tides for the
principal seiml-dlurnal tidal constituent, M,, and the theoretlcal
values, The characteristic numbers, h, k, and 1 of the earth are
calculated for earth models coasisting of velocitles due to Jeffreys
or Gutenberg with Bullen A or Bullen B density distribution. Used
was a modification of an earlier program for calculating the free
periods of the earth. The theoretlcal gravimetric factors G are
compared with the observed gravimetric factors of the semi-diurnal
tidal constituent, M2'

ALSUP, 8. A., Preliminary Study of Acceleration Levels at LRSM Sites
in the United States, Contr, No. VT/074, AF 33(600)-41694, Geo-
technical Corp., Garland, Texas, 1963,

VESIAC 7732 VU Recent widespread interest in seismological techniques has led
to the development of sensitive and well calibrated instrumentation
which make the study of very small ground motions feasible, A pre-
liminary study of the data from 38 stations of the Long Range Seismic
Measurements (LRSM) Program in the period range 0.3-1.4 seconds
and 10-60 seconds shows that there are many locations in the United
States with long term average peak accelerations of 10-7¢ and less,
Equivalent ground motions in the vicinity of 1 ¢ps at over 100 LRSM
stations show a range of peak accelerations from 2 x 10-7g to about
9 x 10-9, Locations with these accelerations can be found only with
careful site selection techniques.

ALSUP, S. A, and J. L. WILSON, Ground Disturbances from Heavy Ve-
hicles and Well-Drilling Activities, Contr. No. VI/ 1129, AF 33(657)-
12373, Geotechnical Corp,, Garland, Texas, 1964,

VESIAC 8252 VU Seismograms of ground disturbance from moving vehicles show
correlation of ground acceleration with vehicle speed, distauce from
source, and near surface geology, Variation in well-drilling activity
also results in acceleration changes. Computed values of ground
acceleration are shown for combined vehicle weights to 80 tons,
vehicle speed to 40 mph, and ground motion frequency from 2 to 6
cps.

ALTERMANN, Z. and P. KORNFELD, Propagation of an SIi-Torque Pulse
in a Sphere, Contract No. AF 61(052)-508, Weizmann Inst. of Sci.,
Rehovot, Israel, 1964,

VESIAC 8415 An exact solution is obtained for the displacement of the surface

AD 444 671 of a uniform solid sphere of radius a due to an impulsive Sil-torque-
pulse from a point source situated at a distance b from the center.
The duration of the source was varied from 0.05 a/c to 0.5 a.’¢c
keeping the time variation of the torque such that the surface-dis-
placement stays finite when the time tends to infinity. ¢ is the shear-
wave velocity. Theoretical seismograms have been computed at
several distances from a surface-source and from buried sources
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at b = 7a/8, 2/2,0.3a, and 6, Arrival times of reflecled pulses coln-
cide with times of arrival of reflected rays, where the latter are
obtained according to geometrical optics. The solution for buried
sources reveals diffracted pulses.

ANDERS, 8., Pn Time-Term Survey, Norway-Scotland 1967, Sci. Final Rept.,
Rept. No. AFOSR 68-1424, Contract AF 61(052)-859, Univ. of Bergen,
Bergen, Norway, 1968.

VESIAC 19,591 VU Shot charges ranging from 135 kg to 1360 kg were used in this

AD 676 679 seismic Pn refraction survey between the west coast of Norway, Shet-
land, and the Scottish mainland in 1967. The apparent velocity showed
signs of increasing with distance and therefore the time-terms have
been calculated from equations of the form

- / LYNR
tij =a + bj + Aij’ v, - le.lj /V,
The velocity parameters found are as follows:

VvV =8.12+ 0.16 km/sec; V, = 0,00011 + 0.00014 sec_l

o 1

The calculated Pn time terms and their 959, confidence limits are
given in tabular form and they are also shown graphically along some
selected profiles,

ANDERSON, D. C., T. V. EICHLER, Computerized Analytical Solution for
Strong Shock Propagation, Final Report, Rept. No. DASA 1867, Con-
tract DA-49-146-XZ-197, IIT Research Inst., Chicago, I1l., 1966,

VESIAC 15,909 VU An analytical solution for prediction of shock propagation and

AD 810 409L free field phenomena associated with the hydrodynamic response of an
infinite medium to a point source energy release is described and has
been programmed for a high-speed digital computer.

The theoretical treatment derives from the waste heat concept and
analytical techniques of Porzel, a solution to the poini source energy
release problem. This study includes a contact discontinuity within
the disturbed medium. The results are derived as a function of the
equation of state of the medium.

ANDERSON, D. L., The Earth's Mantle, Chapter 1lI, Latest Information
from Seismic Observations, Contract AF 49{638)-1337, California
Inst. of Tech., Pasadena, Calif., 1965,

VESTAC 13,845 VU New material is presented on regional variations in the mantle,
upper mantle discontinuities, upper mantle discontinuities with phase
changes, the deep mantle, the anelasticity of the earth, the viscosity
of the earth, and other subjects as derived from observed surface
waves, free oscillations, and body waves.

ANDERSON, D. 1., Recent Evidence Concerning the Structure of the
Upper Mantle from the Dispersion of Long-Period Surface Waves,
VESIAC Rept. No. 4410-75-X, Univ, of Michigan. Inst. of Sci, & Tech.,
Amn Arbor, Mich,, 1964,
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The author shows that surface waves, properly used, are sur-
prisingly sensitive to details of mantle structure. When these are
used in conjunction with body-wave travel-time and amplitude data,
it is possible to reduce considerably the ambiguity that is present
if the methods are used independently., The author presents a number
of criteria that must be satisfied for an interpretation of the outer-
most 800 km of earth by means of surface waves,

ANDERSON, D, L., Research in Seismic Phenomena Connected with Earth-

quakes and Explosions, Annual Rept., 31 October 1967 to 1 November
1968, Contract AF 49(638)-1337, Calif. Inst. of Tech., Pasadena,
Calif., 1968,

The structure of the crust and upper mantle in the Western
United States has been intensively studied by refraction and reflection
techniques. Strong lateral variations have been found which correlate
well with gravity, heat flow, P-delay, and other geophysical data.
Methods have been developed to handle lateral variations both for
body wave and surface wave studies, Near vertical reflections and
precursors to the phase P'P' have been used to study discontinuities
in the upper mantle. There are at least 6 reflectors or discontinuities
in the upper mantle below 100 km, Most of the lateral changes in the
upper mantle occur in the vicinity of the low-velocity zone.

A method has been developed for analyzing high pressure shock
wave data in order to make direct comparisons with seismic data,
The lower mantle is clearly enriched in iron compared to the upper
mantle,

The low-velocity zone has been determined to be caused by par-
tial melting. One or two per cent melt is adequate to explain the low-
velocities and high attenuation. Compressional wave spectral data
have been used to verify the highly attenuating nature of the low-
velocity zone. The S/P amplitude method has been shown to be a
powerful diagnostic of the state of the upper mantle,

ANDERSON, D. L., The Viscosity of the Earth, Contract AF 49(638)-1337,

Calif. Inst. of Tech., Seismological I.ab., Pasadena, Calif., 1965,

Seismic methods are now being used to determine how much the
carth departs from a perfectly elastic body. The anelasticity, or Q,
varies by several orders of magnitude throughout the mantle, the
main feature being an extremely dissipative zone in the upper mantle,
above 400 km. A tentative empirical relationship is established be-
tween the seismic anelasticity and viscosity, and viscosities are
estimated in regions of the earth inaccessible to direc: measurement.
The presence of a low viscosity zone in the upper mantle reconciles
viscosities calculated from the shape of the earth's shape and from
post-glacial uplift, The mismatch of the deformational characteris-
tics with changing rotation rate may explain deep focus earthquakes.

ANDERSON, D, L., H. KANAMORI, Shock Wave Equations of State for Rocks

and Minerals, Contract AF 49(638)-1337, California Inst. of Tech.,
Pasadena, Calif., 1968,

Murnaghan, Birch-Murnaghan and linear Ug - Up equations of
state are fit to shock wave data for 9 rocks and 10 minerals, If a
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phase change occurs parameters of the high pressure phase are found
from both the raw Hugoniot and an estimated mctastable Hugoniot.

The zero-pressure densities of the high-pressure phases are esti-
mated from an empirical relationship between the density and the zero-
pressure slope of the Hugoniot. Most of the materials collap.ed to

a denser phase when shocked to sufficiently high pressure.

ANDERSON, D. L., H. KANAMORI, Shock Wave Eqguations of State for

Rocks and Minerals, Sci. Rept., Contract AF 49(638)-1337, Calif.

Inst. of Tech., Pasadena, Callf., 1968.

Murnaghan, Birch-Murnaghan and linear U_ - U_ equations of
state are fit to shock wave data for 9 rocks and®10 nfnerals. If a
phase change occurs, parameters of the high-pressure phase are
found from both the raw Hugoniot and an estimated metastable Hugoniot,
Since the zero-pressure density of the high pressure phase is unknown,
the equation-of-state parameters are found for a range of p . The
zero-pressure densities of the high-pressure phases are estimated
from an empirical relationshlp between the density and the zero-
pressure slope of the Hugoniot, The parameter (dK/dP), which is
related to the Grineisen ratio, is found to decrease across phase
changes and upon iron substitution,

Most of the materials collapsed to a denser phase when shocked
to sufficiently high pressure., These polymorphic transitions involve
a considerable reduction in volume, ranging from 38 to 607, for feld-
spar and quartz rich rocks such as albitite, anorthosite and granite,
to 207, for such basic rocks as diabase and dunite to about 127 for
some dense, already closely packed minerals such as spinel, hemuatite,
and magnetite.

ANDERSON, O. L., Two Methods forr Estimating Compression and Sound

Velocity at Very High Pressures, Agency Document, Lamont Geol.
Observ., Columbia Univ., Palisades, N. Y., 1968,

Presented in this report are two functions suitable for repre-
senting volume dependence upon pressure {compression curves) and
the evaluation of the parameters in these functions from acoustic
data taken at low pressures but with high precision, The parameters
are the bulk modulus and its higher derivatives. These new results
also apply to older work on Lhe equatlon of state, in particular
Birch's equation of state. The features and advantages of the various
equations of state are not discussed: rather, acoustic datu is used
to evaluate two particular compression equations. 1t is stated that
Isothermal expressions are needed, and also adiabatic expressions
are needed.

ANDERSON, O. L., On the Use of Ultrasonic and Shock-Wave Data to Esti-

mate Compressions at Extremely High Pressures, Confract AF 49(638)-
1355, Lamont Geol. Observ., Columbia Univ., Palisades, New York,
19617.

It is proposed that both the shock-wave data and the acoustically
determined parameters for equations of state be used tozether to con-
struct an equatlon of state valid beyond the range of shock-wave mea-
surements. In the past few years, these two techniques have been used
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to cross check each other in the establishment of two-parameter equa-
tions of state. A three-parameter equation of state, such as proposed
by Keane, is recommended. Two of these parameters are given by
acoustic measurements, and the third is taken from the shock-wave
data,

ANDERSON, O. L., and R. C. LIEBERMANN, Sound Veloclties in Rocks

and Minerals, VESIAC State-of-the-Art Report, Rept. No. 7885-4-X,
Contract SD-78, DA-49-083 OSA-3137, Univ. of Mich., Inst. of Sci. &
Tech., Ann Arbor, Mich., 1966,

This report summarizes experiments and data on sound velocities
in rocks and minerals and projects lines of research. It discusses
the three technlques employed: (1) resonance; (2) pulse-transmission
(time-of-flight ); (3) ultrasonlc-interferometric.

Techniques, direct and Indlrect, are described. The most impor-
tant is resonance of small spheres. Methods of estimatlng elastic
constants at high pressure and temperature are indicated.

Data on sound velocities In rocks and minerals are tabulated.
Lack of systematic coverage and quality of these data is discussed.

A method of estlmating unmeasured properties In a class of
rocks, using data reported for that class, 1s reviewed. Techniques of
estimating isotropic sound velocitles from single-crystal elastic-
constant data are reviewed.

ANDERSON, O. L., E. SCHREIBER, Measurement of P and S Sound Veloc-

ities Under Pressure on Laborator’ Models of the Earth's Mantle,
Final Rept., Contract AF 49(638)-1355, Lamont Geol. Observ., Colum-
bia Univ., Palisades, New York, 1965.

The techniques of ultrasonic interferometry were used to measure
the isotropic sound velocities and their derlvatives for polycrystalline
specimens of aluminum oxide and magnesium oxlde.

From data, the critical temperature gradient for velocities was
evaluated and the velocity behavior of these materials as a function of
temperature and depth in the mantle are discussed. It was found that
they exhibit a shear veloclty minimum and a less pronounced longltud-
inal velocity minimum under conditions likely to exist in the upper
mantle,

ANDERSON, O. L., E. SCHREIBER, Measurement of P and S Sound Veloc-

ities under Pressure on Laboratory Models of the Earth's Mantle,
Contract AF 49(638)-1355, Lamont Geol. Observ., Columbia Univ.,
Palisades, New York, 1967.

Abstracts of papers either published or submitted for publication
during the reporting period are presented in this report. In addition,
the results of temperature experiments upon a special single crystal
are reported.

ANDREW, D. B., Long-Period Seismograph Development, Special Rept.

No. 1, Contract VT 6706, AF 33(657)- 16406, Teledyne Indust.. Inc,,
Geotech Div., Garland, Texas, 1969.
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VESIAC 19,278 vU This report is submitted to detail the effort necessary to provide
a triaxial seismograph shallow-hole facility at Murphy Dome, Alaska.

ANDREW, D. B., B. M. KIRKPATRICK, Long-Period Seismograph Devel-
opment, Quarterly Report No. 4, 1 January Through 31 March 1967,
Contract VT/6706, AF 33(657)-16406, Teledyne Indust., Inc., Geotech
Division, Garland, Texas, 1967.

VESIAC 16,902 VU Development of the long-period triaxial seismometer and labor-
atory testing of its characteristics is essentially complete. Manufac-
turing changes in the mass-lock and period-adjust mechanisms are
required before they can be assembled on the seismometer for labor-
atory and field tests of the instrument. Shake-table frequency response,
the effect of temperature changes on mass position, and the effect of
instrument tilt on the mass position and free period are reported,

ANDREW, D. B., and B. M. KIRKPATRICK, Long-Period Triaxial Seismo-
graph Development, Quarterly Rept. No. B, Rept. No. TR 68-3T, Con-
tract VT/6706, AF 33(657)-16406, Teledyne Indust., Inc., Geotech Div.,
Garland, Texas, 1968.

VESIAC 19,047 vu Field operation of the long-period triaxial seismograph at the

AD 841 041 Ulnta Basln Seismological Observatory continued through April and
May when the seismometer was removed for installation in another
borehole facility. Test results that show the stability of operational
parameters are given. Operational lmprovement over the advanced
long-period system in the presence of wind and barometric pressure
noise is illustrated.

ANG, D. D,, and L. KNOPOFF., Diffraction of Scalar Elastic Waves by a
Finite Crack, GRANT AF-AFOSR-26-63, California Inst. of Tech.,
Pasadena, Calif., 1964,

VESIAC 12,014 vU In an earlier paper the authors presented the long-wave length
solution to the problem of the diffraction of scalar waves by a two-
dimensional strip. The boundary conditions were such that the strip
was clamped. Here, they consider the more practical problem of
the diffraction by a strip with weak boundary conditions, for which
the normal stresses vanish.

ANSORGE, J., Seismic Model Studies, Part 2, Experimental Studies of Two-
Dimensional Wave Propagation in the Elastic 1alf-Space with and
without Surface Layer, (Translated from German), Publication of the
County Seis. Service of Baden-Wurttemberg, Stuttgart, Germany, 1964,
Contract SD-78.

VESIAC 8977 VU The present study is the second part of the series of seismic
model investigations begun in 1962 by the County Seismological Ser-
vice of Baden-Wurttemberg, On the basis of the seismic model
formulated and described by R, Schick in the first part, the aim was
to develop a measuring method for the investigation of inhomogencous
wave fronts and their application to classical seismic problems,

The fundamentals and results of the investigations have already
been published in summary form in the journal Geophysical Prospecting,
1963. In the present expanded contribution, the problems are each
preceded by a theoretical treatment of two-dimensional wave propaga-
tion in a uniform manner and are then compared with test results,
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APTIKAEV, F. F., "Parameters of Seismic Oscillations Generated by an
Explosion,'' Akad, Nauk. Academy of Sci., Vol, 32, pr. 49-62, 1964,
(Translated fTon: Russlan), Contract SD-78.

VESIAC 10,217 VU Determinution is made of the empirical relations between the
quantities which represent the seismic effect of an explosion (focal
radius, seismic energy of the source, amplitude, oscillation period,
etc.). In particular, it is shown that in a near zone the magnitude
of the absorption decrement depends on the stress of the medium.

On the basis of the obtained relations between the parameters
of the seismic oscillations, we draw certain conclusions concerning
the relationship between the magnitude and energy of the source, and
a comparison is made between the seismic effect of chemical and
nuclear explosions,

ARCHAMBEAU, C. B., Elastodynamic Source Theory: Part 1. General
Theory (T.ESIS), Contract AF 49{638 }-1337, Calif. Inst, of Tech.,
Pasadena, Calif., 1967,

VESIAC 15,541 VU This study exceeds the dynamical theory of tectonic sources to
provide a more complete description of earthquakes in terms of these
basic parameters of rupture, including pre-stress, while at the same
time making no assumptions concerning the nature of equivalent
forces at the source or of their time dependence. The theory pre-
dicts the spatial and temporal form of the radiation field in terms of
the initial pre-stress field and the basic rupture parameters and fol-
lows from the recognition that such a phenomenon is described
analytically as an initial value problem. A complete development of
the dynamical relation theory for tectonic sources, including consid-
erations of total energy release and the final equilibrium field, was
made.

ARCHAMBEAU, C. B., A Theoretical Study of Elastodynamic Radiation
Fields from Stress Relaxation Sources, Final 5i, Rept., 4 January
1 to 4 January 1969, Rept, No. AFCRL-69-0161, Contract F19628-
69C-0160, Calif. Inst. of Tech., Pasadena, Calif., 1969.

VESIAC 19,920 vU This report summarizes the work accomplished and the present

AD 687 754 status of investigations of stress wave radiation from carthquakes
and explosions in prestressed media, Specifically we have treated
the radiation from an explosion in a prestressed plate as a super-
position of stress relaxation and shock wave conversion, using an
equivalent source for the latter, The results of this theoretical work
are obtainable in the form of a computer program which can be used
to predict the radiation field. A similar theoretical approach has been
devised to explain the radiation from underground explosions in tec-
tonically stressed regions. A paper on this latter work is in prepara-
tion, Application of this theory to the underground nuclear explosion
Bilby has been completed and submitted for publication. Additional
generalizations of previous theoretical work on tectonic (earthquake)
sources were carried on, in part supported by this contract, and a
paper is in preparation,

ARCHAMBEALU, C. B. and S. ALEXANDER, The Nature of Short- Period
Microseism Noise and Its Elimination af Depth, Contract No. VT/T129,
F - » United ElectroDynamics, Inc., Pasadena, California,
1963,
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An analysls of vertical component mlcroseism noise with depth
in the period range 0.2 to 4 seconds indicates that the noise is co-
herent and Is associated with the first several Rayleigh wave modes,
MaxIlma In the noise power spectrum occur at perlods of 0,3 and 3.5
seconds, Theoretlcal ratlos of displacement at depth to surface
displacement for the first three Raylelgh modes were computed.
Comparlson of the observed and theoretical ratlos Indicates that
for perlods under one second, the noise is predominantly higher
mode. Although experimental limitations hamper modal identification
around three seconds and above, the longer period nolse appears to
be primarlly fundamental mode.

ARCHAMBEAU, C. B., and E. A. FLINN, Perturbation Methods for the

Inversion of Body Wave Travel-Time Data, Contract VT/6702,
AF 33]6575-15919, and AF 49(638 )-1337, Calif. Inst. of Tech.,
Pasadena, Callf., 1967,

A perturbatlon method is descrlbed in which an initial velocity
distrlbution, which may be chosen to be in agreement with surface
wave dlspersion data over the region in questton, is perturbed ltera-
tlvely untll the theoretical travel time function is in agreement, in
the least-squares sense, with the observed data. The method does
not require any estimate of the curve slope or multiplicity, nor does
it requlire a particularly dense and complete data coverage over the
entire distance range. Several phases can be used simultaneously,

ARCHAMBEAU, C. B, E. A. FLINN, Perturbation Theory for the Inverslon

of Body Wave Travel-Time Data, Rept. No. SDL Rept. 142, Contract
VT/6702, AF 33(657)-15919, Teledyne Industries, Inc., UED, Alexan-
dria, Va., 1966,

A perturbation method is described in which an initial velocity
distribution, which may he chosen to be In agreement with surface-
wave dlspersion data over a region In question, is perturbed iteratively
untll the theoretical travel-time function is in agrecment, in the least-
squares sense, with the observed data. The method does not require
any estlmate of the curve slope or multiplicity, nor does it require a
dense and complete data coverage over the entlre distance range.
Several phases can be used simultaneously. Equations are given for
the initial velocity distribution, and the variations at each step in the
iteration process are computed.

ARCHAMBEAU, C. B, C. SAMMIS, Selsmic Radiation from Explosions in

Prestressed Media and the Measurement of Tectonic Stress in the
Earth, Sci. Rept., Contract F44620-69C-0067, Calif. Inst, of Tech.,
Pasadena, Calif,, 1969,

Theoretical predictions of the radiation field from explosions
in a prestressed mecium may be made on the basis of a dynamical
theory of stress relaxatlon in the vicinity of the shock induced frac-
ture zone created by an explosion. In this case, the field consists
of the normal compressional wave field resulting from the conversion
of the shock wave to an elastlc wave plus 2n anomalous part due to
the release of strain energy, In this study, we consider the nature
of the radiation field to be expected from such a source in an inho-
mogeneous earth and determine the stress ficld required to explain
the observations from a large underground explosion,
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ARKHANGEL'SKAYA, V. M., ""The Determination of the Direction of the
Earthquake Epicenter by Using Recordings of the Surface Waves for
Distant Earthquakes,'' Trudy Geofiz, Inst,, Akad. Nauk, SSSR, No. 30,
pp. 82-88, Undated, (Transiated from Russian), Contract DA 49-083
OSA-3131.

VESIAC 17,453 VU A method is presented for a unique determination of the direction
of the epicenter by using recordings of the surface waves for distant
earthquakes having a shallow source. Methods are introduced for
determining the azimuth. The accuracy in determining the azimuth
by examining the surface waves is +20 and therefore has practical
application in seismic invest.gations,

ARROYO, A. L., Backeround Noise on the SSS Standard Instruments, Con-
tract AF 61(052)-657, Instituto Geografico Y Catastral, Madrid, Spain,
1964.

VESIAC 10,286 VU A minimum of the amplitude In the neighborhood of 2 cps, al-

AD 628 023 ready observed at many sites of the USA, is also shown for Toledo
and Malaga; whereas the maximum of the spectrum around 4 - 8 sec,
established by Brune and Oliver and considered by them as a major
result of observational seismology is not clearly defined. Such ratio
is used for computing the thickness of the sedimentary layer at the
observatories,

Observation shows the existence of a predominant period of micro-
seisms at the two places considered. The data include periods greater
than 0.4 sec only, since the instruments are not sensitive enough for
recording shorter period microselsms: but they show a clear dis-
tinction between the perlod distribution curves of Toledo and Malaga,
which is explained in terms of difference In geologic structure.

A very near orlgin (inside the vault, perhaps in the seismometer)
is suggested for pulses observed on the three LP components, SP
disturbances, on the other hand, are seen to be produced partly by
traffic aleng nearby road.

ARROYO, A. L., Differences In Pa and Sa Continental Travel Times, Con-
tract SD-78, Univ. of Mich., 1. S. T., Ann Arbor, Mich., 1966,

VESIAC 13,999 i VU A comparison is made between the wave velocities of Pa and Sa
through lowlands (Northern Europe and Asia) and through high moun-
taln regions (the Alps and the llimalayan range). The variations of
continental Pa and Sa velocities correspond to differences in upper
mantle structure.

ARROYO, A. L., Mantle Surface Waves to Toledo and Malaga, First Re-
sults, Sci. Rept. No. 18, Contract AF 61{052)-657, Inst, Geofrafico Y
Catastral, 1966.

VESIAC 16,496 VU Techniques of spectrum analysis are applied to Toledo and Malaga
long period records of three selected earthquakes for the purpose of
deducing the phase velocity and attenuation features of the correspon-
ding paths. The necessity of correcting the surface wave data for all
possible causes of error In the study of upper mantle structure of
short paths is shown. Main errors, in the studied cases, are due to
the interference of different waves overlapping in the record section
considered.
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ARROYO, A. L., Observations of Near Earthquakes by Long-Period Seis-

rlno%::aghs, Contract SD-78, Univ. of Mich., I. §. T., Ann rbor, Mich,,
VESIAC 13,999 h VU A recent series of moderately strong earthquakes with epicenters

less than 20 km from Malaga Observatory has bec¢n recorded by the
Press-Ewing L-P instruments at this station. Some features of these
recordings are briefly discussed and compared with similar distur-
bances studied in previous papers.

ARROYO, A. L., Origin and Propagation of Microseisms Recorded b}i the
Toledo and Malaga Se smographs of the WWSSN, Contract AF -
657, Inst., Geogr%. y ﬁatastra‘, Madrid, Spain, 1964.

VESIAC 14,810 vu The origin and propagation of LP microseisms recorded at
Malaga and Toledo stations are investigated by means of the Jensen
empty half-plane method for the determination of the approach direc-
tion and the measurement of the microseismic frequency slope for
computing the distance of the eénergy source to the generation area,

It is shown that this slope method, used by Haubrich and others, with
data from power spectr' m analysis of LP records, is also applicable
to the direct readings over such records of the predominant period,
Results, which are in accordance with other findings discussed in the
report, demonstrate that Toledo and Malaga microseisms are gener-
ated by an interference mechanism in the neighborhood of the Iberian
peninsula coasts,

ARROYO, A, L. and A. UDIAS, The Focal Mechanism of the Spanish Earth-
quake of 15 March 1964, from Body and Surface Waves, Scl, Rept. No.

» Contrac =007, Instituto Geografico Y Catastral, Madrid,
Spain, 1968.
VESIAC 18,330 VU Rayleigh wave spectral amplitudes and phases are compared with
AD 671 517 theoretical radiation pattern for the fault planeosolution obtained from

body waves; the best fitting fault plane is N 68" E, dipping 82° to the
SE. The computer program FOUR2 used for Fourier analysis and
data reduction is described in the Appendix.

ARTHUR D. LITTLE, CO. (STAFF), Development of a Three-Axis Long
Period Seismograph, Seventh Quarter ¥ Rept,, 31 Dec. to
Mar. 1969, Contract F44620-67C-0107, Arthur D. Little, Co., Cam-
bridge, Mass., 1969.

VESIAC 19,622 vuU During the test period in which approximately 100 seismic events
were recorded we observed that the detection ability for surface waves
of small events by the ADL system was comparable to that of the
other systems,

Two ADL systems operated reliably under field conditions at the
Ogdensburg mine and permitted recording teleseismic events of sur-
face wave magnitude of less than 3 with the horizontal seismometers
and of the order of 3.5 with the vertical seismometers,

For its size (4.75 in. O. D.) the ADL seismometer is probably
the smallest long-period, high-performance instrument in existence,

The use of feedback made it possible to obtain a high degree of
matching between the individual seismographs of the two ADL systems,
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On the basis of the demonstrated performance of the horizontal
seismometers we conclude that the noise level in the vertical instru-
ments can be significantly reduced.

BACKUS, G. E., B. BLOCK, H. BRADNER, and R. D. MOORE, Low Level
Earth Motion, Sci. Rept., Final Rept., Contract AF 49(638)-1388, Univ.
of Calif., La Jolla, Calif., 1969

A scheme recently proposed by the authors for constructing
Earth models which fit a given finite set of gross Earth data is applied
to the problem of constructing a P-velocity structure which, within
experimental error, fits the observed travel times in the range A =
250(50)a50, Three such models are obtained, all of which fit the ob-
served travel times with residuals less than 0.06S, whereas 0.56 is
the estimated standard error of the observations, The models differ
mainly in the outer 700 km of the mantle.

A gross Earth datum is a single measurable number describing
some property of the whole Earth, such as mass, moment of inertia,
or the frequency of oscillation of some identified elastic-gravitational
normal mode. We suppose that a finite set G of gross Earth data has
been measured, that the measurements are inaccurate, and that the
variance matrix of the errors of measurement can be estimated.

BACKUS, G. E,, and F. GILBERT, Mote¢ on Produce Integrals - Part II,
Contract AF 49(638)-1388, Unlv. of (alif., San Diego, Calif., 1965.

VESIAC 11,827-B VU A recent paper by J. Kane and E. R. Surynarayan discusses

VESIAC 10,747 VU
AD 625 556

what amounts to Volterra’s theory of the product integral solution of
ordinary linear differential equations. Since Volterra's work seems
not to be as widely known as it should be, the authors call attention
to the fact that he has already solved, for linear ordinary differential
equations of arbitrary order, the problem discussed by Kane and
Surynarayan for second order equations. Equations are given and
discussed. Volterra's product integral is given, which is sometimes
called the matricant of the first equation given. Product integrals
are defined; the theories of convergence and approximation are dis-
cussed.

BACKUS, M. M., Array Research, Rept. No. TR-3, Project, VT/4053,
Contract AF 33(657)-12747, Texas Instruments, Inc., Dallas, Texas,
1965.

Discussed are these topics: a) vertical arrays for teleseismic
signal extraction. Deep-well seismic data recorded at UBO in Sept.-
Oct. 1964 are used to estimate the capabilities of three 3-element
vertical arrays and one hypothetical 6-element vertical array: b)
deconvolution and autocorrelation study. The application of deconvo-
lution and autocorrelation teciiniques to tiiree ensembles of earthquake
records from the multichannel processor at CPO is being studied;

c) probabilistic processing; d) study of partial arrays at CPO; e)
initial processing and analysis of tihe long TFO noise sample; f) fur-
ther analysis of TFO ambient noise.
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BACKUS, M. M., G. T. BAKER, Array Research - Discussion of

LASA Processing Requirements, Special Report No. 13, Con-

tract v1/4053, AF 33(657)-127417, Texas Inst., Inc., Dallas,

Texas, 1966,

This report presents a possible processing system for a LASA
installation. It is assumed that each LASA installation is a part of a
network of stations with the objective of world-wide monitoring of
nuclear explosions and earthquakes. First, the general system concept
and processing functions are presented. Second, the nature of seismic
noise, seismic signal and S/N as each relates to seismic processing
functions are examined and, finally, a summary of the system is
presented.

BACKUS, M. M,, and G. T. BAKER, Discussion of 1.ASA Processing

Requirements, Contract: VT/5053, AF 33(657)-13899, Texas
Instr., Inc., Dallas, Texas, 1965,

This paper presents a possible processing system for a LASA
installation. It is assumed that each LASA installatior is a part of a
network of such stations with the objective of world-wide monitoring
of nuclear explosions and earthquakes. First, the general system
concept and processing functions are presented. Second, the nature
of seismic noise, seismic signal, and signal-to-noise ratio as they
relate to seismic processing requirements are discussed. Next, de-
tails of the processing functions are examined. Finally, a summary
of the system is presented.

BACKUS, M. M, and R. G. BALDWIN, Array Research, Semiannual Tech.

Rept., 15 May 1965 to 15 November 1965, Contract VT/4053, AF
33(657)-12747, Texas Instr., Inc., Dallas, Texas, 1965.

This report presents a description of work accomplished on the
continued development of array processing technology for nuclear
surveillance and exploitation of the superior data available from
arrays for analysis of distant P-waves.

BACKUS, M. M., R. G. BALDWIN, R. RODEN, and F. BINDER, et al.,

Array Research, Semiannual Technical Report No. 4, Contract:
VT/4053, AF 33(657)-12747, Texas Instr., Inc., Dallas, Texas,
1965,

Work during the period covered by this report has included:
(a) processing of vertical array data for evaluating MCF systems
and decomposing the ambient noise field into constituent modes;
{b) study of the use of horizontal with vertical seismometers for sig-
nal extraction; (¢) processing of CPO teleseisms in connection with
crustal and wave propagation study: (d) further study of CPO partial
arrays, especially in reference to seismometer inequalization; (e)
study of non-directional array processing; (f) seismic signal detec-
tion studies; (g) a study of the Montana LASA detection abilities;
(h) collection of data: (i) an automated mapping program.

BACKUS, M. M.. J. BURG, G. BAKER and R. RODEN, Array Research,

Semiannual Rept., Contr. No, VT/4053, AF 33(657)-12747, Texas
Inst., Inc., Dallas, Texas, 1964,
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VESIAC 8259 vU The generai use of small (14 km diameter) arrays for extraction

AD 442 664 of mantle P-wave signals from ambient noise has been investlgated,
The usefulness and practicality of the online appllcation of multi-
channel filtering based on least-mean-square-error llnear pro-
cessing theory were demonstrated. Section II of this repert sum-
marizes the present state-of-the-art of this type of array processing,
The remainder of the report discusses new results obtained during
the first six months of Project VT/4053 in these areus: 1) develop-
ments In multichannel flltering of array outputs; 2) probabilistic
detection processing; 3) vertical arrays; 4) evaluation of deconvolu-
tion and autocorrelation analysis of signal waveforms from seismo-
meter arrays,

BAILEY, J. R, R. S. SIMONS, The Relationship Between Signal Amplitudes
and Surfiace Geology at the TFSO Extended Array, Project VT/6703,
Contract AF 33(657)-16270, Tcledyne Indust., Inc.. Geotech Div., Gar-

land, Texas, 1967,

VESIAC 16,632 VU A study of 48 teleseismic P waves recorded at six LRSM sites
in Arizona shows a wide variance in the relative signul amplitudes
among sites, although the mean amplitude at each site correlates very
well with the seismic impedanee of the stratum direetly supporting
the seismometers. A test ina:cates that thls variability cannot be
simply ascribed to differences in source or azimuth, suggesting that
the amplitudes are reacting sensitively to changes In signal frequency
and/or angle of ineidence.

BAKER, G. T., Computer Simulation of the Five-Channel Measured-
Noise Isotropic Processor at Tonto Fore.s'_Soism()l_()_gi_C.ll_Obsvrv:nor_v.
Contr. No. VT/077, AF 33(657)-12331, Texus Inst,, Inc., Dallas, Tex..

1964,

VESIAC 8136 VU This report deseribes the methods and presents the results of
a digital computer simulation of the 5-channel Measured-Noise Iso-
tropic Processor (MIP) applicd to the TFO array. Also, the per-
formance was estimated of simple summation of the 31 seismometer
channels. Both the MIP and the 31 performance s were compared to
the center scismometer of the arvay (2-16). Compuarisons are
presented of the signal preservation and nojse rejection of these
three systems in the time und frequeney domains., A Develocorder
film analysis of the actual performance of the MIP, as implemented
on the Multiple Array Processor (MAP) at TFO. vielded results of
this computer simulation. The meaning of ""MIP™, referring to one
multi-channel filter system designed tor TFO, is riven,

BAKER, G. T., J. A. BONNER, and R. B. RODEN, Initial Analysis of
Long-Period Large-Aperture Data Recorded at the Tonto Forest
Seismological Observatory in 1965, Arvay Resecareh Special Rept.
No. 16, Contraet VT/4053, AF 33(657)- 12747, Texas Instr., Inc.,
Dallas, Texas, 1966.

VESIAC 15,178 VU Results of preliminary analysis of long-period noise and signal

AD 803 359 data collected at the Tonto Forest Seismological Observatory (TFO)
are presented. This work is the preliminary evaluation of the poten-
tial contribution of very-large-aperturce long-perind seismometer
arrays to the nuelear blast detection and classification problem,
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BAKER, R. G., Applications of Source Mech

Data analyzed were three 40-min noise samples and three 40-min
teleseismic signals {encompassing the p through R intervil) collected
from an array consisting of eight 3-component, 20-sec seismometers
laid out in a 200-km diameter array with a 50-km minimum element
spacing. Over the usable band from about 0.02 cps to 0.2 eps, the
ambient noise was essentially incoherent from one element to another,
using a maxinmwum correlation lag of 47 sec.

anism Studies to the fdentifi-
, Texas

cation of Nuclear Explosions,
Inst,, Dallas, Texas, 1963,

This report describes how source mechanism studies are being
applied to the problem of identifying nuclear explosions, and discusses
results so far obtained, Two investigations are being conducted: first,
to upgrade understanding of major fault motions in seismic areas, sets
of maps showing most of the published fault-plane solutions, and in-
cluding soluticns obtained on this project for 1960 earthquakes, are
being prepared; second, two theoretical differences of earthquake-
#enerated waves from explosion-generated waves, namely, phase
amplitude ratios {P/S, SV/SH, P/SV) and P-amplitude radlation pat-
terns, are being tested.

BAKER, W, L,, The Effect of Source Depth on Rayleigh Waves, Speclal Rept
No, 3, Contract No., AF 1916635-9315. Calif. Ties, Corp.. La llabra,

Calif., 1963,

The waveform of Rayleigh motion from a point compressiona
source in a layered model Is investigated with emphasis on the varla-
tion in waveform as a function of source depth, and, to 1 lesser degree,
of range. Solutions are obtained for the Fourler spectra of the radlal
and vertical components of displacement. They are evaluated numer-
leally for the individual modes and the total motlon resulting from the

.

sum of the normal modes. Given are the quantities which can be varied

In the evaluation program. Results show that the higher frequency
motion increases as tire source |s placed deeper within the laver and
that the amplitude spectra of the Rayleigh phase may be of value in
focal depth studies for sources within the surface layver.

BAKER, W. L., Processing of Linear Array Data, Speclal Report No, |,

Contract A - » Calil, Res. Corp., La flabra, Callf., 1964,

This report presents the results of a study on the processing of
selsmograms recorded by a linear array of seismometers, The seis-
mograms used were supplied through the courtesy of Dr. {1, I, S,
Thirlaway, by the U. K. Atomic Energy Authority. The recordings
were of two seismic events, a French explosion In the Sakara
{Southern Algerla) on March 18, 1963, and a Libian earthiquake with
a magnitude comparable to that of the explosion, The principal ob-
jectives of the study are given, They had to do with signal-to-noise
improvement and an Investigation of the application of an automatic
event selectlon system to the processed records,

BAKIUSHIYAN, F. A., "'A Spherical Pressure Wave In an Elasto-Plastic

Medium, " inst, Mekh. Ak d. Nauk Sovuza SSR Prikl Matem. | Mekh.,
Vol. 12, pp. 287-286, 1548, (Translated from Russian), Contracl
SD-78,
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The propagation of an elasto-plastic spkerical wave in the absence
of decompression is examined in the present work. Al'tshuler studied
the problem of the distribution of a spherical pressure wave in a
plastic medlum in a somewhat different formulation.

BALASHKO, Y. G., '"On Questions Regarding the Methods of Analysis of

Local Earthquakes,' Trudy Geofiz. Inst., Akad. Nauk, SSSR, No. 20,
pp. 75-80, Undated, (Translated from Russlan), Contract DA 49-083
OSA-31317,

Presented is a short review of the methods of analyzing local
carthquakes and their classifications and the characteristics of the
practical use for each of these methods.

BALDWIN, R., Hardware Requirements for LASA Central Signal Pro-

cessing System, Contract: VI/5053, AF 33(657)-13899, Texas Instr.,
Inc., Dallas, Texas, 1965,

In this report, the hardware requirements for a specific on-line
LASA processing scheme are described. It is apparent that some of
the assumptions which were made regarding filter length, and so
forth, .nay not agree with the values which will be used in a final
system design. However, it is believed that the information which
has been presented serves to illustrate that such a system is feasible.

BALDWIN, R. and M. BACKUS, Array Research Multichannel Filter Sys-

tems for Tonto Forest Observafory, Contr, No. VT/4053, AF 33(657)-
12747, Texas Inst., Inc., Dallas, Texas, 1964,

Thre~ multichannel filter systems were synthesized for use at
TFO. T absolute power density level of the noise at TFO was found
to be substantially quieter than either CPO to WMO at frequencies
above 0.5 cps. There was a noticeable lack of peaks in the TFO
spectra. The shape of the TFO auto power spectra varied considerably
over a 20-minute period. Narrow-band noise records indicated a
large contribution of high-velocity noise at frequencies above 0.5
cps in the total noise field. Using measured noise from unequalized
seismometers, with a perfectly equalized model to design the ring
MCF system, introduced an artificial set of differences between low-
frequency signal and noise on which the system could capitalize.

BALDWIN, R., and M. BACKUS, Array Research Multichannel Filter Sys-

tems for Tonto Forest Observatory, Special Rept. No, 3, Project
VT/4053, Contract AF 33(657)-12747. Texas Instr., Inc., Dallas,
Texas, 1964,

These experiments have shown that iIsotropic multichannel pro-
cessing is not an effective means of extracting high frequency signals
from background noise. A ring MCF system was designed to use
measured noise with a signal model containing random gain fluctua-
tions between seismometers, The signal-to-noise improvements were
no better than those obtained with a straight summation process,

The MCF system was not particularly sensitive to random noise. If

signals are to be effectively extracted from noise on a velocity hasis,
there must be a finite difference between the two propagation veloci-
ties irregardless of the size of the array.
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BALDWIN, R., and M. M. BACKUS, Array Research-A Re-Evaluation of

S/N Improvement for CPO Using Local Noise, Special Rept, No. 5,
Contract AF 33(657)-12747, VT/4053 (AFTAC), Texas Instr., Inc.,
Dallas, Texas, 1964,

Explained is the fact that no appreciable signal-to-noise improve-
ment for low level ambient noise at CPO arose from MCF systems
designed from specific noise samples rather than from an ensemble,
although significant improvement occurred for a single sample con-
taining high-level, low-frequency noise when it was used, Experi-
ments are planned to discover whether the spectral content of the
hoise sample is important in regard to whitening, and whether the
spectral content of the input noise is important in the equalization
problem. In testing the random noise response, wave number re-
sponse, and response to unequalized signals of two noise samples, A
and C, it was discovered that either the equalization problem was
more severe during the recording of noise sample C,

BALDWIN, R., M. BACKUS, J. BURG and E. BRYAN, Synthesis and Off-

Line Evaluation of & Multi-Channel Filter System Designed From a~

Theoretical Model of Signal and Noi‘se_f?nﬁe_Tglli):mcen]enl'Q[_‘I\ﬁnfio
P Waves, Contr, No. VT/077, AT 33(657)-12331, Texas Inst.. Inc,,

Dallas, Texas, 1963,

A multi-channel filter system was synthesized for Cumberland
Plateau Seism, Observ, (CPO) on the basis of a theoretical model
of signal and noise, An off-line evaluation wus performed hy pro-
cessing actual recorded data from CPO through a computer simula-
tion of the on-line Multiple Array Processor (MAP). The desipn
goal of the Theoretical Isotropic Processor (TIP) was to provide a
single output traee in which all mantle P waves (velocity preater
than 8,1 km, sec) were preserved over a wide frequency range, und
in which all low velocity (2.5 km sec to 3.5 km sec) enerpy was
attenuated. The general performance of the TIP appears to have
been satisfactory, relative to its design poal.

BALDWIN, R.. 1. BURG, M. BACKUS and E. BRYAN, Svnthesis and Fvalua-

tion of a Nineteen-Channel Filter Svstem for the Extraction of Tele-
seismic P-Waves (rom Ambient Scismie Noise at Cumberland Plateau
SoiSxﬁ(ﬁogﬁ'nlfﬁl)sel'va'téry. Contr. No, VT 077, AF3I657)-19331,
Texas Inst,. Tne., Dallas, Texas, 1964,

This report describes the design parameters and computer
evaluation of a Measured Nojse Isotropic Filter System used af
Cumberland Plateau Seismological Observatory (CPO) in September
and October 1963, The system was synthesized from an ensemble
of five 19-clhznnel noise samples and has been referred to as (he
MIP-19 for en-line use. The 1P No. 8 provided signal-to-noise ratio
improvements of one to two decibles (db) over a similar five-channel
system (TP No. 6) for infinite velocity signals when tested with (wo
noise samples from the ensembloe for which the system wasg designed.,
But when tested agiinst an independent noise sample, there was no
appreciable signal-to-noise ratio improvement over the 5-channel
case except at frequencies below one cps,
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BALDWIN, R., J. BURG, E, BRYAN and M. BACKUS, Synthesis and Evalua-
tion of Six Multi-Channel Filter Systems Based on Measured Correla-
tion Stafistics of Ambient Noise at Cumberland Plateau Observatory
Designed to Operate on Rings of Seismometers, Contr, No, VT 077,
F = , Texas Insl., Inc.. Dallas, Texas, 1963,

VESIAC 1811 vu Six 1sotropic multi-channel filter systems were synthesized from
measured correlation statlstlcs of noise at Cumberlard Plateau Ob-
servatory. A quantitative evaluation of the systems was conducted
with regard to signal-to-nolse ratio Improvement and transient re-
Sponse,

BALLARD, W, D,, Seismic Survey of the Florida Keys, Contract No, VT/
4051, AF 33(657)-12145, Geotechnical Corp., Garland, Texas, 1963,

VESIAC 6889 vU The methods and resulls of seismic measurements recorded at
various locations in the Florida Keys are reported. The instrumen-
tation, operating nrocedures, analysis procedures, copies of data, and
interpretation of these data are presented, Cultural disturbances had
the greatest effect on the records at Florida City and noise generated
by the ocean surf is most evident on the recordings from Duck Key,
Florida,

BANCROFT, A. M., P, W, BASHAM, An FM Magnetlc Tape R(-cm'gmg

Seismograph, Tech. Rept., Rept. No. Res. Paper 38, Contract AF-
AFOSR-702-64, Arctic Inst. of North America, Ottawa, Canada, 1966.

VESIAC 14,962 VU A three-component, S-p seismograph has been developed which

AD 489 161 L uses frequency -modulated magnetic tape as the recording medium.
The teehnlques for maintalning a well-callbrated system under field
conditions are discussed in detall, Present methods for editing and
conversion to a digital format are also described. The possibilities
are explored for a modified system which produces additional L-1
information from S-p selsmometers,

BARENBOIM, M. 1., "Dynamic Charaeteristics of Refracted Waves in the
Region of Inclined Salt Domes,"" DPrikl, Geoliz. No. 10, pp. 84-96, 1053,
(Translated from the Russian), Contract SD-78.

VESIAC 12,430 vu The results of seismle work conducted by using the method of
reflected waves on salt dome structure of southern Emb lead to the
hypothesis that at the periphery of the raised flanks there is a steep
"'shoulder" in the salt, Ilowever, using only data from refleeted waves,
it Is not always possible to retiably determine the start of the steep
dip of the salt,

BARNARD, T. E., Analytical Studies of Techniques for the Computation of

lligh- Resolution Wavenumber Specira, Advanced ‘Array Research Spec,
Rept, No, 9, Contract VT 7701, F3365 7-68C-0867, Texas Inst., Inc.,
Dallas, Texas, 1969

VESIAC 19,759 VU A theoretical study of several computational techniques for es-

AD 855 345 timating wavenumber spectra is presented. Relationships amony the
techniques used for computing high-resolution wavenumber spectra
are investigated, Stability and resolution of their estimates are com-
pared. Methods for conmputing 2-dimensional maximum-entropy
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spectra are found to be impractical, and it is concluded that the max-
imum-likelihood technique provides the best estimate for most pur-

poses.

BARON, R. G., W. VANDERKULK, and S. D. LORENZ, A LASA Signal
Processing System, Contract: Agency Document, Advanced Research
Projects Agency, Washington, D. C., 1965,

VESIAC 13,858-P VU This paper presents a processing system that will modularly

AD 648 415 handle the full range of signal processing techniques under consider-
ation for the Large Aperture Seismic Array (LASA) system. Two
system configurations are presented. The first assumes that only
subarray processing is performed at the array site, and an aitcrna-
tive system considers all processing performed at the array site.

While either system is feasible, array site oriented processing
offers substantial economies in both processing and data transmis-
sion requirements,

BASHAM, P. W,, Time Domain Studies of Short Period Teieseismic P
Phase, Final Rept., Contract AF-AFOSR 702-6 7, Arctic Inst. of North
Am,, Montreal, Canada, 1967,

VESIAC 17,999 VU Forty-one seismic events recorded on the plains of western Ai-

AD 670 191 beria are subjected to a detailed study in the time domain, A '’P-
detection'' time-varying polarization filter is described and applied
to the events to detect segments of strong P motion in the first 25
seconds of the P phase coda.

BATES, C. C., A Program for Cooperative Monitoring of the VELA
UNIFORM Explosion Series by Commercial Geophysical Crews,
Agency Document (Contract), Advanced Research Proj. Agency,
Washington, D. C., 1961.

VESIAC 9177 VU This document is the text of an address presented by Dr. Charles
C. Bates to the 14th Annuai Midwestern Exploration Meeting of the
Society of Exploration Geuphysicists, Oklahoma City, Okla. The
text is a brief report on the status of a proposed cooperation effort
in which the oil industry's seismic exploration crews wouid assist in
recording data from underground nuciear explosions, The purpose
of this recording is to improve the techniques for monitoring a nu-
ciear test ban.

BATES, C. C., W. BEST, T. W. CALESS, C. KISSLINGER, ET AL., VESIAC
Special Study Confercnce No. 2: An Evaiuation of Today's Technique
for Instrument Calibration and for Site Location, Contract No. SD-78,
University of Mich,, Inst, of Sci. & Tech,, Willow Run Labs., Ann
Arbor, Mich,, 1962,

VESIAC 6513 VU This report contains a record of thc summary discussion of the
VESIAC Special Study Conference No. 2, in addition to notes, comments,
summaries, and elaborations of particular aspects of the subject, The
main subjects are: Instrumentation, Instrument Caiibration, and Site
Location Criteria. Appendix I contains a short paper, '""Note on Long-
Period Noise in Seismographs,'' by G. H. Sution; Appendix II contains
a longer paper, ''A Transient Technique for Seismograph Calibration,""
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by A, F, Esplnosa, G. H. Sutton and H. J. Miller. The appendices con-
tain illustrative figures and bibliographles,

B;\TH, M., "Earthquakes and Nuclear Explosions Some Observations and

Comments,’’ Seismological Institute, Unlversity of Uppsala, Uppsala,
Sweden, 1964, (Translated from Swedish), Contract SD-78.

The authors consider the different aspects of earthquakes and
explosions in somewhat greater detail than has been done previously,
and compare these two types of disturbances. The difference in source
mechanlsm, discussed here, could be used for identification purposes
provided a sufflclent net of stations, preferably for every 100 in azi-
muth, and at comparable distances, were available. Time interval,
iocation of the dlsturbance (i.e., whether it is in an area where earth-
quakes are unknown), and focal depth determinatlon are considered
In connection with determining wiether a disturbance is natural or
man-made. Some typical earthquake records are demonstrated,
including the Novaya Zemlya exploslon of October 31, 1961.

B;\TH, M., Fifth Semi-Annual Technicai Summary Report for the Period

July 1 to December 31, 1965, Rept. No. 32, Contract AF 61(052)-702,
Seis. Inst., University of Uppsala, Uppsala, Sweden, 1966.

Included in the report are research conducted under the contract
and a bibliography of scientific reports which were produced under
the contract through 31 December 1965. Four articles are appended
tothe report. They are: (1) "Application of Array Data Processing
Techniques to the Swedish Seismograph Station," by E. S. liusebye
and B. Jansson; (2) "On Least Squares Approximation by Rational
Functions," by 3. Jannson; (3) "'Underground Measurements of Short-
Period Seismic Noise," by M. Bath; and (4) "Lateral Variation of
Raylelgh Wave Disperslon Character, Part 1lii - Atlantic Ocean,
Africa, and Indian Ocean,” by T. Santo.

B.RTH, M., "'Future Deveiopment of Seismic Station Networks,'' Scientia,

Vol, 58, Ser. 6, pp. 1-8, 1964, (Translated from French), Contract
SD-18.

The present worid network of seismic stations exhiblts great
differences wlth regard to instruments as weli as the geographical
distribution of statlons. Modern seismic research clearly has attrac-
ted attention to the need for more uniform networks, A proposai for
a werld network with equal spacing is presented and discussed in
relation with the various seismological problems, such as studies of
seismicity, determinatlon of magnitudes, study of the mechanism of
earthquakes, and so forth.

B;\Tll, M., iiandbook on Earthquake Magnitude Determinations, VESIAC

Special Rept., Rept, No, T885-36-X, Contract DA 49-083 OSA-3137,
University of Mich,, i, 8. T., Willow Run Labs., Geophys, Lab., Ann
Arbor, Mich,, 1969

A questionnaire was sent to all the seismological stations that
make magnitude determinations to try to make some correlation be-

tween the various technlques used and the results obtained contalned
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In this report are the replies to these questionnaires. A discussion
of various problems and suggestions are presented and a standard
method for magnitude determinations is stated,

BIO\'I'H. M, Methods of Analysis of Seismic Data, Second Semiannual Tech.

Summ. Rept. No. T4, Contract AF 61{052) 702, Seismological lust.,
Univ. of Uppsala, Uppsala, Sweden, 1964,

This report gives the present research status in the following
areas of study: (1) Higher mode surface waves, (The propagation of
these waves over Eurasia have been analyzed und their energy char-
acteristics in relation to carthquakes have been examined): (2) Deep-
well and surface array data,

Three appendices which are book 'ets intended for publication are
attached. They are: (1) Radar and Seismic Signal Detection by Enders
A. Robinson, {2) The Isotropic Model of Microseisms by ol F.
Claerbout, (3) Some New Results in Speetral Estimation by 13. Jansson,
Lachbooklet contains an abstract written by the author,

Status Rept., Contract No. AF GH{052)-588. Soix. Inst., Univ, of Uppsala,
Uppsala, Sweden, 1962.

This report covers the period May I to June 30, 1962. The inves-
tigation is being carried out in three different directions: 1) collection
of materials for strain release studies of the cirewn-Vacific seismic
belt; 2) examination of the literature in preparation for laboratory
studies of the behavior of scale models under stress: and 3) collection
of articles preparatory to the development of a method to measure
stress variations in the crust caused by earth tides and other related
phenomena,

B/‘{Tll, M., Rheologic Properties of the Solid Earth, First Semiannual Tech,

-]

BATH, M., Rhcolog_ic I’mpeljti_vs of the Solid Earth, Third Semiannual
Tech, Rept., January T - June 30, 1963, Rept. No. 16, Contract AF
61(052)-588, Seismological Inst., Univ. Uppsala, Uppsala, Sweden,
1963,

This report continues the strain release studies of the circum-
Pacific Seismic Belt and the laboratory studies of the stress distri-
bution in models of geological bodies. Strain release studies were
made of the 1960 Chilean carthquake sequence and the 1958 Alaskan
earthquake, The two patterns had these things in common: the mi-
gration veloeities increased toward the start of the sequence and
were directed away from the region with highest stress concentra-
tion. A paper is attached on "Strain Release in Relation to Focal
Depth."

B;\Tll, M.. Rheologic Properties of the Solid Earth, Fourth Semiannual
Tech, Repl., Contr, No. AF 61{052)-588, Seis. Inst., Univ, of Uppsala,
Uppsala, Sweden, 1964,

This report includes deseriptions of research done in the fol-
lowing areas: 1) strain release studies (for the western part of
North America and for non- Alpide Asia); 2) laboratory studies of
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scale models under stress; and 3) development of & meihod 'o mea-
sure stress variations in the crust, S.J. Duda’'s visit to the USA

for study and research Is reported. A short bibliography is included.
The Appendix contains two complete manuscripts prepared by Duda
and Barth, They are: '"Earthquake Volume, Fault Plane Area,
Seismic Energy, Strain, Deformation and Related Quantities:"' and
""The Stress Field Around a Fault According to a Photoelastic Model
Experiment,"’

B.XTH. M., Rheologic Properties of the Solld Earth, Fifth Semlannual

Tech. Rept., Contr. No. AF 61(052}-588, Seis. Inst., Univ, of Uppsala,
Uppsala, Sweden, 1964,

Described are Investigations and results concerning: 1) secular
strain energy release in the time interval from 1897-1963 in different
parts of the world; 2) straln energy release in the Prince William
Sound Aftershoeks from March 28, 1964, and the Kurile Islands
Aftershocks from October 13, 1963; 3) local seismic activity in Ari-
zona, as recorded at the Tonto Forest Seis. Observ. in Payson, Ari-
zona; and 4) the meetings and observatories visited by Seweryn J.
Duda during his stay in the United States. 1t was concluded that the
strain energy release In different depth ranges does not occur inde-
pendently; and an increase in one depth range is nccompanied by a
decrease in the intensity in the adjacent depth range.

BATIl M., Rheologlc Properties of the Solid Earth, Sixth Semi-Annual

Tech. Rept., 1 July - 31 Dec. 1964, Rept. No. 737 Contract AF 61(052)-
588, AF 49(638) 1337, Seismological Inst., L’mv. of Uppsala, Uppsala,
Sweden, 1965,

This semi-annual technical report discusses the purpose of the
contract and the present research status of the program.

Results of the following are discussed: Regional seismiclty and
seismic wave propagation from records at the Tonto Forest Seismo-
logical Observatory, Secular Strain Energy release in the Circum-
Pacific belt, and travels and institutes visited.

BATI] M., 5. J. DUDA, Rheologic Properties of the Solid Earth, Final Rept.,

cht No AFCRL 65-565, Contract AF 61{052)588, Univ. of Uppsala,
Seis, Inst., Uppsala, chdon 1965.

This report lists the personnel, the development, conclusions of
three year's research of the rheologic properties of the solid earth,
References, publications and a statement of finance under the contract
are also included. An Appendix is titled ''Secular Seismic Energy
Release in the Circum-Pacific Belt."" 1t is based on data for the
largest earthquakes (magnitude 7 or above) in the interval 1897-1964,
Strain energy release and numbers of earthquakes are studied both
in relatlon to time and space distribution. Two pronounced concen-
trations of strain energy release in the circum-Pacific belt are dis-
cussed. There is a general decrease in seismic activity in the period
investigated,
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B.KTH, M., Seismic Body Wave:s and Surface Waves, Annual Summ. Rept.

No. 1, 1 January - 31 December 10 6, Rept. No. 46, Contract AF
(052)-702, University of Uppsala, Uppsala, Sweden, 1967,

Most of the contract time has so far been spent on an investiga-
tion of the earthquake sequence whlch started February 4, 1965, in
the al~utian Islands region. The tnitiai object of this work was to
investlgate whether stress retaxation in the aftershock region causes
observable changes in the spectral composition of P waves from
aftershocks. In a search for possible reguiarities, a detailed anaiysis
of different properties of the sequence was undertaken.

B.&TH, M., Seismic Body Waves and Surface Waves, Annual S. im, Rept

No. 2, 1 Jan, - 3T Dec, 1967, Rept. No, 59 AFCRL 68-0374, Contract
AF 61(052)-702, Univ, of Uppsatia, Seis. Inst., Uppsala, Sweden, 1968

This report is an annual summary report of work done on contract
AF 61(052)-702, Chapters 1 and 2 are contained in this report and
summarizes the work done prevlously and the present status of the
contract,

B.‘O\TH, M., Seismic Body Waves and Surface Waves, Sci. Rept. No. 63,
1966-1967, Contract AF 3115525-702, Univ. of Uppsala, Seismot. Inst,,

Uppsaia, Sweden, 1968,

This report 1s a summary of the work done on a research program
of body waves, on a broad basis. The studies inciude research on a
number of items, such as partlcle motion, spectral analysis, focat
mechanlsm, phase correlation, depth phases, core phases, channei
waves in retation to higher mode waves, magnitude, signal and noise,

B.&TH, M., Seismic Body Waves and Surface Waves, Final Sci. Rept., 1
July 1963 to 31 December 106 » Rept. No, 75, Contraci AF 61(052 )-

702, Uppsala Untv,, Uppsala, Sweden, 1969

The report gives a review of the actlvities at the Seismological
Institute, Uppsata, under contract AF 61(052)-702 in the interval from
July 1963 to December 1968. The report is divided into the fotlowing
sections: (1) Personnel; (2) Deveiopment of the contract project; a,
Higher-mode surface waves: b, Deep-weli and surface-array data;
¢. Fundamental-mode surface waves: d. Body waves; (3) Reports pro-
duced: and (4) Financial review.

B;\TH, M., Seismic Surface Waves of Higher Modes, First Semiannuai

Tech. Summ. Rept., Rept. No. 8, Contract AF 61{052)-702, Seismolog-
icat Inst,, Univ, of Uppsala, Uppsala, Sweden, 1964,

Included in this report are: 1)a description of a higher mode
surface waves study; and 2) a discussion of pians for future work on
the higher modes. Attempts wiil he made to ptot the dynamic disper-
sion for records with fong trains of higher modes, to determine crus-
tat structure by fitting theoreticai higher mode dispersion curves, to
examine the propagation of higher modes over Eurasia with records
from various European and Asian countries, to obtain phrase veiocities
by correfating crests between tripartite stations with similar instru-
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ments, to discover whether Sa can be fitted into the higher mode
dispersion curves, and to study factors which contribute to the pres-
ence of higher modes on records. An abstract of Crampin's Higher
Modes of Seismic Surface Waves - Preliminary Observations.

B.ZTH, M. and S. J, DUDA, Earthquake Volume, Fault Plane Area, Seismic

Energy, Strain, Deformation and Related Quantities, Contr, No, AF
61105%;-588, Sels. Inst., Univ, of Uppsala, Uppsala, Sweden, 1964,

Benioff initiated strain release studies around 1950, Since that
time the same method as originally giv.>n by Benioff (1951), has been
used by all who have worked in this field, including the authors of
this article. In the original method, strain is proportional to the
square root of the released seismic energy., The volume of every
aftershock was considered constant and equal to the total volume of
the aftershock zone. The fraction of elastic energy converted into
seismic energy was also assumed constant. Moreover, an older
energy magnitude formula has been used for consi stency reasons,
although newer and better formulas have been developed in the mean-
time. In this paper, an effort to improve Benioff’s method is de-
scribed, especially in the directions mentioned.

BEABOUT, E. G., H. K. HARRIS, F. R. HOWARD, and B. F. KIMLER, et.

al., Ocean-Bottom Seismograph Production and Gulf of Mexico Data
Analysis, Final Rept., Contract , F33657-68C- , Texas
Inst., Inc., Dallas, Texas, 1968

Six additional Ocean-Bottom Seismographs, similar in design
and functionally interchangeable with existing units, were produced.
Results of testing the new units showed that system performance is
not measurably affected by the unit modifications and that the replace-
ment Hall-Sears seismometer package is operationally similar to
the EV-17 but is more dependable.

BECKER, H., Determination of the Seismic Radiation Field from a Model

Fault in the Near Source Region by Means of Dynamic Photoelastic
Studies, Semiannual Rept., KRA-253-§, Contract AF 19(628)-3017,
Allied Res, Assoc., Inc., Concord, Mass., 1964,

Described is a project for the development of a shear fracture tn
a rectangular plane as the result of essentialiy pure shear ioading,
the development of a mechanism whereby shear fracture can be pro-
duced under controlled conditions, the development of a loading device
to induce shear fracture in a uniform shear field, and a process for
recording stress wave patterns as a result of the fracture, Prelim-
inary resuits demonstrate the soundness of the principle empioying
the recohered crack as a means of generating radiation patterns from
shear fracture.

BELL TELEPHONE LAB. (STAFF), An Investigation of Auditory Discrim-

ination Techniques as Applied to Project VELA UNIFORM, Contract
ARPA Order No, 192-64, Bell Telephone Tab., New York City, N. Y.,

1964
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This report describes experiments performed and experimental
data obtained to permit a critlcal evaluation of auditory discrimination
between earthquakes and underground nuclear explosions,

Since the listening experiments in this report used an experi-
mental method different from that employed by Speeth and Franti,
the first section gives a description and rationale of the technique
used here. Then, results of the two major listening experiments are
given, follov.ed by the results of the physical measurement program
and their relation to the results of the second of the two listening
experiments, Finally, conclusions concerning the utility of auditory
discrimination for detection, as well as recommendations are given,

BELOUSOV, V. V., "'On the Value of Deep Seismic Sounding in the Solution

of Theoretical and Practical Questions of Geology.'" USSR Acad. of Sci.,
Inst, of Geophys.. Address Unknown, Undated- Received 1966, (Trans-
lated from Russian), Contract DA 49-083 OSA-3137,

The author points out that knowledge of the regularities of the
development of tectonic and magmatic processes is absolutely neces-
sary not only for theoretical purposes, but also far the solution of
practical prohlems; for the prediction of the camposition and structure
of u given section of the earth’s crust {for the prediction of the dis-
tribution of minerals) or for the prediction of seismicity, Itis for
this reason that the author recommends seismic sounding to a depth
of about 1000 km,

BENIOFF, 11, Earthquake Source Mechanisms, Contract No. AF-AFOSR-

355-62, Calif. Inst, of Tech,, Berkeley, Calif., 1964,

The elastic rebound theory of Reid provides a satisfactory mechan-
ism for the immediate source mechanism of shallow and probably
intermediate depth earthquakes. Deep earthquakes appear to involve
volume collapse either with or without associated faulting effects, Our
knowledge of the origin of secular strains which provide the elastic
rebound energy is in an unsatisfactory state, Strike-slip and dip-slip
faults very likely involve different strain generating mechanisms, No
mechanism proposed to date for generating either strike-slip or dip-
slip strains has achieved general acceptance.

BENIOFF, 1., Study of Free and Forced Oscillations of the Farth - Final

Progress Report, Grant AF-AFOSR-62-355, Calif. Inst. of Tech,,
Pasadena, Calif,, 1964,

This report is primarily concerned with descriptions of altera-
tions, additions, and modifications to the physical plant of Caltech's
seismological Laboratory., Construction of the tunnel at the Lake
lsahella Station is described: under the heading "Electronics” are
described the inctullation and evaluation of servo systems, special
recording thermographs, an interferometer system, two independent
centering techniques, a sensitive barometric pressure transducer,
four Leeds and Northrup analog chart recorders, and an AC inverter,
Additional experiments are heing run on a rotational seismometer to
differentiate between the rotational and compressional components of
seismic waves, and a long-period liquid mercury pendulum seismom-
eter.
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BENIOFF, H., and S, W. SMITH, Study of Free and Forced Oscillations of
the Earth, Contract AF 49(638)-1299, California Inst, of Technology,
Pasadena, California

VESIAC 12,852 VU The major experimental programs supported by this contract
have been described in the Final Progress Report, AFOSR Grant No.
62-355 for 1 July - 30 September 1963. Those projects that were
underway but not yet completed at that time will be reviewed here;
(1) Rotational Seismometer; (2) Mercury Pendulum; (3) Strain Seis-
mograph; aud (4) Data Analysis,

BEN-MENAHEM, A., Deformation of a Non-Gravitating Elastic Sphere by
a Finite Internal Dislocation, Rept. No. 292-63, Contract AF 49(638)-
1337, Calif. Tnst. of Tech., Pasadena, Calif., 1965,

VESIAC 11,760 VU An explicit tractable representation is obtained for the deforma-
tion of a non-gravitating stratified elastic sphere by a shear disloca-
tion of arbitrary orientation and depth. The Papkovich solution of the
elastostatic equilibrium equation is expanded into series of vector
spherical harmonics and the Haskell-Gilbert matrix method is shown
to be applicable. A close form solution is obtained for the test case
of a homogeneous sphere. This solution can be derived alternatively
from the dynamic analogue at the limit of zero frequency.

A Green function is obtained from which the solution for finite
dipolar sources Is derived, Properties of the displacement field are
discussed.

BEN-MENAHEM, A., Source Studies from Isolated Seismic Signals, Rept.
No. 7885-1-X, Contract AF 49{638)-1337 - DA 49-083 OSA 3137,
SD-78, Calif. Inst, of Tech., Pasadena, Calif., 1967.

VESIAC 15,915-F VU The author outlines the historical deveiopment of source mecha-
nism determinations and demonstrates the present state of the art by
a few examples which show clearly the success, as well as the limi-
tations, of existing methods. Some new data are presented.

BEN-MENAHEM, A., Summation of Certain Legendre Series and Related
Difference Equations, Contract AF 49(638)-1337, Calil. Inst. of Tech.,
Pasadena, Calif,, 1965.

VESIAC 12,581 VU This paper gives a summation method for Legendre series.
This is achieved by transforming the sum into an integral which in
turn leads to a set of difference equations. A general solution of
these equations is obtained in terms of finite series of certain
Legendre functions.

The summation method given here ca: be used for other series
with similar structure,

BEN-MENAHEM, A., S. W. SMITII, and T. TENG, A Procedure tor Source
Studies from Spectrums of Long- Period Seismic Body Waves, Contract
AF 49(638)-1337. California Institute of Technology, Pasadena, Calif.,
1964,
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The well-known first motion method of Nakano and Byerly is
extended, generalized and combined with recent new ideas in body
wave theory in order to set up a routine procedure for extracting
source parameters from spectral analysis of isolated P and S pulses
recorded at a net of standardized stations around a non-shallow source,
The method consists of compensating the observed spectrums for
instrumental and propagational effects. A combined study of the re-
sulting radiation patterns, initial phases, and the initial amplitudes
will render information regarding the spatial and temporal nature
of deep and intermediate earthquake sources as seen through the
spectral window of 10-100 sec. Described is when shorter periods
can be used for source studies.

BENNO, 8. A., R. D. BAUER, Evaluation of the CPO Multichannel Filter

Processor CPO, No. 4, Project VT/6704, Contracl AF 33(657)-1464s,
Texas Inst., Inc., Dallas, Texas, 1967,

In the evaluation of the system as a detection device, results showed
a 55-percent increase in the number of reported events from July to
September 1966. Other analysis for February and March 1967 showed
that CPO recorded most events of magnitude = 4.3; but at lower magni-
tudes, CPO was able to detect small events from the southern hemis-
phere while missing most large cvents from the northern hemisphere.
Results comparing the number of reported events in 1967 using pro-
cessor and primary data showed that the analysts compiling the pri-
mary data list had gained the ability to recognize small signals and
groups of waves as true scismic events from their previous MCF-
analysis work. Perceptibility curves computed for the February and
March 1967 data showed analysts able to recognize cvents as much as
0.5 magnitude lower than hefore the processor was installed.

BENTLEY-LLEWELLYN, N, J., Study of a Three-Dimensional Seismic

Detection System, Final Rep(., Contract AT 49(638)-1084, Century
Geophysical Corp., Tulsa, Oklahoma, 1963.

In this study, the feasibility of instrumenting a three-dimensional
array for long term opcration has been demonstrated cffectively for
the first time. The ability to beam a subsurfacc three-dimensional
array in a unidirectional manner, and its signal-to-noise improve-
ment potential, indicate that arrays of this type have merit, This
is particularly true when selsmological observatorics need to be
located in areas in which the high surface noise level restricts de-
tection and identification capability of surface arrays,

BERCKHEMER, Dr. H., Investigation of the Dynamical Process in Shal-

low and Decp Earthquake Foci by Analyzing the Pulse Shape of Body

Waves, Annual Rept. No. 1, AF 61{052)-801, Institul Ufr. Mectcorologic
Und Geophysik, Frankfurt Am Main, Germany, 1965,

A microfilm library of WWSSN scismograms has been estab-
lished at Frankfurt, Equipment to convert seismogram traces into
clectric analogue values has been designed and built. Model calcula-
tions of body wave pulses trom cxterding earthquake foci serve as an
aid for the interpretation of scismograms,
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BERCKHEMER, ., Investigation of the Dynamical Process in Shallow

and Deep Enrtth %n]v/ngllesehll’eon y
Waves, Annual Report No. ¢ for June v to ay , Con-
iract AF 61(052)-801, Inst. fur Meteorologie und Geophysik, Frankfurt
am Main, Germany, 1966.

An analog-to-digital converter has heen bullt for use on USC&GS
seismograms on microfilm. Certiin selsmic events have heen
selected for the investigation of focal processes.

BERCKHEMER, II., Seismic Anomalies and Crustal Structure in Germany,

Contract SD-78, Univ, of Mich., 1. 8. T., Ann Arbor, Mich., 1906.

This paper summarizes recent studles on seismic anomalles by
2 number of Investigators, primarily from West Germany,

BERCKHEMER, H., and B. AKASCIIE, Seismic Ground Noise and Wind

at the Seismological Observatory Grneicnberg_,—Snuclal Sclentific
Rept. No. 1, Contract AF 61(052)-861, Geophys. lst., Tech. Univ.,
Karlsruhe, Germany, 1966,

Seismic ground nolse and its relation to local wind conditions
have been studied at the LRSM seismograph statlon at Graefenberg,
Germany. Results have heen reached on the following: (1) the com-
position of the noise jevel of long-period horizontal pround move-
ment; (2) the fact that the orbits of the short-period ground move-
ment show similarity to surface waves of diffevent types: (3) the fact
the frequency analysis of records from long-period horizontal seis-
mograms has a1 maximum in spectral amplitude between 40 and 70
sec: (4) the fact that the spectral amplitude of the wind pressure
fluctuations increasvs linearly with the period between 0.1 and 2.0
sec. In two appendices, an anemometer and a “search circult™ for
frequency analysis with an electric analog computer ave described.

BERCKHEMER, II, and K, IL JACOBR, Investigation of the Dvnamical Pro-

cess in Earthquake Foci by Analyzing the Pulse Shape of Tody wWaves,
Final Sci. Rept., I June 1964 1o 31 Decemher 7907, Contract AFGIT0h2)-
801, Inst, of Meteor. & Geophys,, Univ, of Frankfurt, Frankfurt, Ger-
many, 1968

The shape of recorded teleseismic P-wave pulses is used to de-
scribe earthquakes in terms of propegating dislocations, The dis-
turbinyg influences of seismograph system and wave propagation through
the earth’s mantle aad crust on the pulses are taken into account i
as far as posslhle or necessary, Model computations of synthetic
body-wave pulses radiated from various types of propagating sources
serve as a mean to interpret ohserved pulses. The analysis Is carried
out to some extent in the time domaln and partially in the frequency
domain,

BERCKIHEMER, 1., aud K. H, JACO®, Synthetic Selsmlc Pulses from

Propagating Faults, Sclentific Report No. 1, Contract AF 6T{0527-801,

Johann Wolfpang Goethe Universitat, Frankfurt am Main, Germany,
1965.
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VESIAC 14,112 VU A simple numerieal method Is presented to caleulate the displace-
ment pulses of body waves radialed from extending fault planes In a
homogencous medium. Sclsmle pulses for extending sources are oh-
talned as 4 superposition of the displacements from delayed point
sources. The variahtlity of the focus madel Includes: the final focus
shape, final focus size, geamelry of fracture propagation, {ricture
velacity and its variation with focus expanston and the fype of force
system, Certain statistical properties of the focal models are dis-
cussed. Also, a compater is deseribed which serves for the numeri-
cal ealculatlons of the displacement pulses radiated in different direc-
Hous as well as for further treatments such as spectral analysis,
convolutlon wilh selsmograph response, calcutatlon of seismle enerpy
density, Results are plotted for varlous focns models,

BERCKIHIMER, 11, and N. 4. OLIVER, "lderprelation of Seismic Arrivals
with Paeallel Travel fime Curves,*’ Ztschr. f. Geophys., Vol, 21, pp,
152- 164, 1955, (Transtated from German), Contract SD-"T8,

VIISIAC 9534 VU By means of a0 model expertment, an attempt is nude to explain
the nature of the so-catled parallel arrivals observed in seismle re-
fraction studies, particwiarly by 1L Reich. The observed paratlel™
arriviads are attributed to critical, or near erilical reflections withm
the upper Liver. The surprisingdy arge amphtudes of these waves
in compirison with those of the direet P-wive are explamed when it
is reatized that the observed surfice motion of the direet P-wave 1s,
Ideed, w second order effect also. The process may take place in
each laver of a mdtHavered medium, including cases where the under-
Iving Laver is of slower veloeity, providing endy that safficient dis-
continuity i veloeity and density exises,

BEREZIN, 1AL and Vo AL KUZIVANOV, “Nomogearas for the Determination
of Corrections for Amplitede. Temperature and Depth ol Submersion, for
the Correction tor the Fotvos Elfeet, and of the Coefficient of Co-Oscillu-
tion In P'endulum Observations at Sea,'' Trudy tnust,, Fiziki Zemli, Akad,
Nauk, S8SR, No, 8, pp, T2-79, 1959, (Translated [ om Russian), Cont raet
DAII-083 OSA-2137,

VESIAC 15,280 \ U Several nomograms are proposed which facititate the process nyg
of marlne penduhm observations,

BERG, K., Crust:d Defornution, Release, Failure and ‘Filts in Alaska,
Tech, ftept,, Contract 144620-70C-0031, Univ, of Alaska. College,
Alaska, 1970
VIESIAC 20,292 U This technical report summarlzes work done for the perviod under
the following headings: Telemetry Network, Seisnnelty, Crustal
Structure, and Fallure in an Farthquake zone,

RERG, 1., Crustad Deformuation, Release, vioure and Tilts in AMaska,
Tech, Rept,, Contract F4I620-70C-0031, Univ, of Alaska, College,
Alaska, 1950
VESIAC 20 454 VI This paper reports on the telemetry network operations helng,
nurintiained in Alaska and on the seismieity studies being done whih
the data from the network,
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BERG, E., Deformation Release and Failure in an Earthquake Zone, Con-
tract AF-AFOSR-701-66, Univ, of Alaska, College, Alaska, 1966.

VESIAC 15,040 VU Deformation release in an earthquake zone is interpreted as the
non-elastic part of the stress-strain curve leading ultimately to duc-
tile failure. A similarity to the fracture propagation in aluminum is
pointed out. The time interval found to accomplish the non-elastic
part of the stress-strain curve in an earthquake zone is of the order
of 1 year for a large shock and similar to those found by tilt record-
ings in other areas. Two examples for the Aleutian Arc and Alaska
are presented.

BERG, E., Fundamental and Applied Research in Seismology in Alaska,
Final Rept., Contract AF-AFOSR-701-64, Univ, oI Alaska, College,
Alaska, 1966,

VESIAC 14,452 VU Two permanent and one semi-permanent seismic stations have

AD 636 967 been established. An earthquake catalog, which makes use of all
available sources has been compiled, including earthquakes up to
Summer 1965. Energy release of the Aleutian Chain, Alaska, and the
Southeast has been studied and mapped. Also included is a discussion
of the fault plane solutions of the earthquake of March 1964,

BERG, E., Tectonic Movements and Deformation Release in Alaska, Con-
tract AF-AFOSR-701-66, University of Alaska, College, Alaska, 1967,

VESIAC 16,517 VU In this report, the seismograph network that was established by
the University of Alaska is described, the location and classification
of earthquakes is discussed, and the specific research accomplishments
to date are outlined.

BERG, E., Tectonic Moement and Deformation Release in Alaska, Final
Rept., 1 January 1966 to 30 November 1967, Coniract AF- AFOSR
701-66, Univ. of Alaska, Geophys. Inst,, College, Alaska, 1968

VESIAC 18,782 VU This report covers the research effort of the seismology-vol-
canology section, The University's Geophysical Institute has estab-
lished the large telemetry network, and accurate epicenter location
of even small shocks is now routine work, Crustal structure deter-
mination in the Tanana Basin were attempted. The Fairbanks earth-
quakes and aftershocks in June highlighted the necessity for further
studies and yielded interesting outlooks on the mechanics of pre-
failure stress.

BERG, E., Tectonic Movement Deformation Release and Crustal Structure
Studies in Alaska, Annual Rept., Contract F44620-68C-0066, Univ.
of Alaska, Geophys. Inst., College, Alaska, 1968

VESIAC 19,267 VU This report covers the following Tasks: (A) The research effort
conducted during the contract period; (B) The data transmission to
the IBM Seismic Array Analysis Center: and (C) The installation of
three borehole seismic instrument packages,
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BERG, E., Tectonic Movement Deformation Release and Crustal Structure

Studies in Alaska, Quarterly Rept., Contract F44620-68C-006 , Univ,
of Alaska, College, Ala-ka, 1969
VESIAC 19,539 VU Operation of the six main stations has ccntinued. Two additional

vertical seismometers have been operated and recorded. These two
stations form a tripartite net with the main station PJD, Epicenters
of local earthquakes inside the network have been determined for
magnitudes >2 and mapped. Work has continued on the Gilmore-
Pedro Dome link.

Work on the azimuthal distribution of horizontal tectonic pressure
axis from fault plane solutions of earthquakes inside the network has
continued. A comparative study of the magnitude determination at
individual telemeter stations is in progress. The study of crustal
velocities in central Alaska continues as well as the mic ro-earthquake
investigation in the Fairbanks June 21, 1967 earthquake aftershocks.

BERG, E., Tectonic Movement Deformation Release and Crustal Structure
Studies in Alaska, Quarterly Rept., Contract F44620-68C-0066, Univ,
of Alaska, College, Alaska, 1969

VESIAC 19,665 VU Durw,,; the report period the large aperture telemeter network
in Alaska had been operated with the six main stations BIG, SVw,
TNN, PJD, BLR and SCM (U. S. C. & G. S, Station Code). Two addi-
tional vertical seismometers have been operated and recorded, one
southeast of Fairbanks (telemeter station) and the other at the Geo-
physical Institute., These two stations form with PJD (north of Fair-
banks) a tripartite net to study the continued seismic activity in the
Fairbanks area.

Teleseismic P-wave arrival times have been transmitted to the
Coast and Geodetic Survey in Washington, D. C, Epicenters of local
earthquakes inside the network have been determined monthly for
magnitudes > 2 and mapped.

BERG, E., Tectonic Movement, Deformation Release and Crustal Structure
Studies in Alaska, Final Rept, 1968 & 1069, Contract F44620-68C-0066.

Univ. of Alaska, Geophys. Inst., College, Alaska, 1970

VESIAC 20,128 VU The seismic telemeter system data now cover a total of three

703 748 years record for central Alaska. Monthly epicenter maps for the con-
tract period are given, The tectonic pressure axis have been deter-
mined using earthquakes occurring in the network., Three borehole
packages of the USO type have been installed in Gilmore, Paxson and
McKinley, It was found that the construction of the long-period part
of the borehole package makes the LP-X component a very sensitive
microbarograph, covering the period range from 15 sec to DC. Tilts
associated with local earthquakes of small magnitude at short dis-
tances are discussed.

Laboratory results on brittle rock failure seem to be valid for
the earth crust, If foreshocks occur at all, the ''b"' slope of the Gu-
tenberg-Richter Relation, linking the log of the number to the magni-
tude of the earthquakes, seem to indicate high average stress levels
for small areas and prior to a small main shock, the larger areas
associated with relatively stronger earthquakes seem to be associated
with lower & r~age stress levels,
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VESIAC 16,731 VU
AD 663 237

VESIAC 13,546 VU
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BERG, E., Triggering of the Alaskan Earthquake of March 28, 1964 and

Major Aftershocks by Low Ocean Tide Loads, AF-AFOSR-701- ;
Univ. of Alaska, College, Alaska, 1965,

This study indicates that the March 28 Alaskan earthquake and
aftershocks of mpg > 5.5 (except for the first day) and located on the
continental shelf have possibly been triggered by low ocean tide
loads. The observation is consistent with the principal compressional
stress system deduced from fault plane solutions, the stress varia-
tions of the ocean tidal loading being high enough to act as the trig-
gering force.

BERG, E., L. GEDNEY, S. KUBOTA, and K. HANSON, The June 21, 1967

Earthquake Series at Fairbanks, Alaska: Aftershock Locations,
Depths and Magnitudes, Rept, No, UAG-R- ,» Contract AF-AFOSR-
=66, Univ, of Alasku, College, Alaska, 1967,

Recordings of about 50 aftershocks have been used to determine
the extent of the fracture area for the 21 June 1967 earthquakes.
The area was found to be about 10 x 15 km with the major axis roughly
oriented in a NW-SE direction. Hypocenter depth varies from 6 to
19 km, with most of the shocks being confined to a depth of 10 to 13
km, It was found that the Jeffreys- Bullen velocities, V, = 5.56 and
Vs = 3.37 km/sec, represent a close approximation of the velocities
in the area. Presented also are the telemeter network readings from
June 21, 1800 GMT, to July 14 which include the aftershocks of mag-
nitude 2,5 and upward.

BERG, E., and 8. KUBOTA, LONGSHOT, Seismic Recordings in Central

Alaska, AF-AFOSR-701-64, University of Alaska, College, Alaska,
1965.

Experiment Longshot was recorded by six stations through
Central Alaska and the recordings are presented. A total of six sta-
tions have been operated by the seismic group: McKinley, Tanana,
Brooks, Black Rapids, Circle Hot Springs, and Paxom. The instru-
mentation at these stations is discussed, as well as station times,
coordinates and altitudes of each station, calibrations, higher filter
settings, arrival times, direction of first motion and its amplitude,
In all stations, the signal-to-noise ratio has been high enough to re-
cord the relatively weak first compressional half cycle with ampli-
tudes ranging from 6 to 13 millicrons.

BERG, E., S. KUBOTA, and J. KIENLE, Preliminary Determination of

Crustal Structure in thc Katmai National Monument, Alaska, Contract
AF-AFOSR-T01-64, Univ, of Alaska, College, Alaska, 6.

Seismic and gravity observations were carried out in the volcanic
area of Katmai in the summer of 1965, A determination of hypocen-
ters has been attempted using S and P arrivals at a station located at
Kodiak and two stations located in the Monument. However, in most
cases, deviations of travel times from the .J-B tables were rather
large. A method based on P- and S-wave arrivals yields a Prisson's
ratio of 0.3 for the upper part of the mantle under Katmai. A erage
depth to the Moho from data in the same area is 38 km and 32 km

under Kodiak.
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BERG, E., S. LUKASIK, I. SIMON, and R. FAYLOR, et, al., Summaries of
Papers Presented at Project VELA-UNIFORM AFCRL/AFOSR Con-
tractor Review, 4-5 April 1968, Rept. No, 7885-33-T, Contract DA
49-083, OSA-3137, Univ. of Mich,, WRL, Inst, of Sci. & Tech,, Ann
Arbor, Michigan, 1969

VESIAC 19,979 VU This report contains summaries or complete texts of 30 papers
presented at the Project VELA UNIFORM AFCRL/AFOSR contractor
revlew conference which was held In Arlington, Virginia, in April
1968, The Investlgations cover the range of seismology from seismic
arrays, through signal anomalies and travel times, to source mechanisms,
and come from the United States, France, Africa, Sweden, and Ger-
many,

BERG, E., and R. RASMUSSEN, The Effect of Burometric Pressure Varia-
tlon on the ''U, S, O." Long-Period Seismometer, Tech, Rept,, Con-
tract F44620-68C-00060, F44620-T0C-0031, Univ. of Aluaska, College,
Alaska, 1970

VESIAC 20,184 VU The particular manner of mechanical const ruction of the Long-
AD 703 753 Period U, S, O. package is responsible for the pressure sensitivity
of the LP-X component. The effectl seems Lo he linear with pressure
for periods larger than the seismometer period and short conpared
to the feedbuck signal time constant. Under the particular setting
of the Gilmore (GLM) installation, a pressure induced displacement
of the x component is Ax = -13.8 mu (without feedback),
Ap jbar

Since the pressure induced displacements are considered a5 very
undesirable noise for the instrument as either long period scisnmo-
meter or as tiltmeter the borehold was pressure scaled and the effect
removed. Records are presented to demonstrate the effect,

BERG, E., N. SPERLICII, and W. FEETHAM, L;n‘ge;\perluro Seismic
Telemetering System for Central Alaska, Contract AF-ATOSR-701-
66, Univ, of Alaska, College, Alaska, 1967,

VESIAC 16,660 VU The Geophysical Institute has established and now operates a
large aperture seismic telemeter network in Alaskit. At present (May
1967) five stations are operated and one more will be added shortly.
The system is described in its technicil details, including the
remote site equipment and the method of recording at the Geophysical
Institute.

BERG, J. W., The GNOME Explosion and its Bearing on Nuclear Test
Detectlon, Contr, No, SD-50, Inst. Defense Analyses, Wash., D. C.,

VESIAC 8759 VU The GNOME nuclear explosion was d.tonated in salt underground

AD 428 227 at Carlsbad, N. M. on 10 December 1962. This explosion was probably
the best documented explosion in history. The object of this report
isto a;sess the early analyses of the seismic data from the GNOME
explosion in its relation to nuclear test detection. To do this, the
report is divided into three sections: 1) Source (The GNOME source
in salt gave essentially the same signal strength as the RAINIER
source in tuff scaled to 5 KT); 2) Propagation paths and recording
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sltes; and 3) Effects on the Geneva criteria. No major breakthrough
in the area of detection methods were evident for the GNOME explo-
slon seismic results.

BERG, J. W., Theoretlcal and Field Studles of Seismic Waves, Final Re-
search Rept., T April 1962 to T April 1964, Contract AF-AFOSR-62-
376, Oregon State Univ., Corvallis, Oregon, 1965,

VESIAC 9784 VU The goal of the research was to determine a method for evaluating

AD 612 033 the size of a seismic source using amplitudes and/or energy content
of the seismic waves generated by the source. Each distance range
(local, near-regional, regional, and teleseismic) was considered
separately to divide the major problem into several smaller ones,
During the report period only the initial seismic disturbance was
considered for this work. Eventually, this work should involve other
phases as well as the initial P waves that were considered, Data re-
corded from Gnome, Hardhat, Haymaker, and Shoal nuclear explosions
were chosen to represent the seismic sources for this work

BERG, J. W. and T. LONG, Character of Refracted Arrivals, AF-

AFOSR-49(638)-1403, Oregon State Unlv., Corvallis, Oregon, 1965,

VESIAC 12,558 VU A method is described which has been developed to distinguish a
refracted wave that has been returned to the surface by a positive
veloclty gradient (direct wave) from a refracted wave that is hound
to an interface and constautly radiates energy to the surface of the
lower velecity medium (head wave). Based on the theory of head
waves and direct waves, this method utilizes the fact that the head
wave is proportional to the integral of the direct wave. Two criteria
are given for dlscrimlnation between the refracted arrivals,

BERIKASHVILI. V, SH., V. N. ZHARKOV, and T. B. YANOVSKAYA, '"On
the Velocity Profile of the Moon,'" Akad. Nauk., SSSR, Izv. Fiziki
Zemli, No. 7, pp. 9-21, 1965, (Translated from Russian). Contract
DA-49-083 OSA-3137,

VESIAC 13,313 VU The question of the distribution of the velocitles of P and S waves
in the depths of the moon is examined. Use is made of the results of
laboratory measurcments of the influence of pressure. temperature
and composition on the velocity of elastic waves in rocks, and also
data on the distribution of P and S waves in the upper layers of the
earth. Tt appeared that the moon should have an anomalously broad
layer of reduced velocities. The reason fo: this is that the critical
temperature gradient for the formation of a slow-velocity layer is
proportional to the acceleration of gravity and on the moon this value
is one-sixth as large as on earth. Also. a disturbance of the Wiechert
conditions below the lunar surface might exist,

BERZON, 1. S., ""Approximate Methods of Quantitative Analysis of Isochrone
Charts of Reflected Waves,'" Izv., Akad, Nauk SSSR, Ser Geofiz., No. 3,
pp. 252-262, 1956, (Translated from Russian), Contract DA 49-083
OSA-31317,

VESIAC 15,133 VU Approximate methods of interpretation of isochrone charts of
reflected waves for non-planar interfaces with small angles of inclina-
tion are explained.
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BERZON, I. S., "’On the Calculation of the Horizontal Velocity Gradient
in Covered Media in Interpreting the Travel-Time Curves of Refracted
Waves," Trudy Geofiz. Inst., Akad. Nauk, SSSR, No. 35, pp. 253-268,

1956, (Translated from Russian), Contract DA 49-083 0SA-3137.

VESIAC 17,309 VU The problem of errors in determining the angles of inclination of
refraction boundaries due to the neglected horizontal velocity gradient
V in the covered medium is examined,

The author presents an approximate method for calculating the
horizontal velocity gradient V while interpreting the travel-time curves
of refracted waves,

BERZON, L. 8., ""Some Questions in the Interpretation of Time-Distance
Curves of Reflected Body Waves," Trudy Inst. Fiziki Zemli, Akad.
Nauk SSSR, No. 6, pp. 213-235, 195 » (Translated from Russian), Con-
tract DA 49-083 OSA-3137,

VESIAC 15,281 VU Methods are proposed for determining the velocities of transverse
waves on time-distance curves of reflected body waves in the case of
single-layer and two-layer covering media. With the proposed methods,
it is possible to determine the type of recorded body waves simultaneously.
Examples are given for the analysis of the types of body waves and
determination of the velocities according to experimental time-distance
curves of body waves.

BESPYALTOV, B. L., ''Certain Problems Related to the Theory of Multi-
channel Recording in Seismic Exploration,’* Priladnaya Geof, Vol, 25,
pp. 20-36, 1960, (Translated from Russian), Contract SD-78,

VESIAC 11,979 vU From 1955-1958, a lar re volume of experimental work was
carried out in the Saratov and Stalingrad regions along the Volga by
the lower-Volga section of the VNIIGeofizika and by the seismic
laboratory of the VNIIGeofizika relating to multichannel recording,
This work involved the analysis of a number of theoretical and practi-
cal problems; especially important were the method of analysis devel-
oped for the directional effect in an impulse system of oscillations,
and the statistical effect of various interference systems (among them,
multichannel recording with seismic receivers), as well as a pro-
cedure for studying a wave picture yielding data for determining the
optimum parameters of multichannel recording with seismic receivers
using this method.

BESSONOVA, E. N., ""The Propagation of Longitudinal and Transverse
Plane Waves in an Infinite Viscoelastic Maxwellian Medium,'" Akad.
Nauk SSSR Trudy Inst. Fizik. Zeml., No. 11, pp. 155-172, 1960,
(Translated from Russian), Contract SD-78,

VESIAC 13,372 VU In this report it is demonst rated mathematically that when a
nonstationary plane wave passes through a Maxwell medium, its
shape, velocity, and intensity chanyze greatly in the process of propa-
gation. In the case of transverse waves, the original vibration decays
exponentially, and in place of it a L-P vibration forms which decays
little, but is also of very low intensity. In the case of longitudinal
waves, the initial disturbance, proceeding with the velocity a, gradually
is transformed into a smoother disturbance proceceding with a definite
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velocity. It follows from the presented calculations that the relaxation
of time T In the upper part of the core satisfies a number of stated
inequalities.

BEST, W. J., R. CABRE, Penas Seismic Array Operations and Study of
Aftershocks in Central Andes, Sci. Rept., Contract AF-AFOSR 792-
65, San Calixto Inst., La Paz, Bolivia, 1969

Several changes in instrumentation were made in the seismic
array, tyse LRSM, near the village called Penas, 55 km. from La Paz.
Basic problems of seismicity and crustal structures of the Andes
region have been studied and are abstracted in this report.

BINDER, F., Array Research - A Study of Directional Wiener Filtering
Using the TFO Crossarray, Special Report No, 14, Contract VT/4053,
AF 33(657)-12747, Texas Instr., Inc., Dallas, Texas, 1966.

The purpose of this study is to determine the effectiveness of
directional processing using the TFO crossarray.

Directional multichannel filter systems were designed using
measured-noise correlations and a specific high-velocity plane wave
as signal. Then, the noise used in the design was computer-processed
and compared to an infinite velocity processor, a straight summation,
and where possible, a beam-steering.

BINDER, F. H., Correlation Between Storms at Sea and LASA Long-Period
Noise - Large-Array and Noise Analysis, Special Sci. Rept. No. 17,
Project VI/6707, Contract AF 33(657)-16678, Texas Inst., Inc., Dallas,
Texas, 1967,

Wavenumber and frequency spectra of nine long-period noise
samples recorded at the Montana LASA were compared to wave-height
charts for the nearest available time. No attempt is made to give a
comprehensive explanation of the relationships between seawave
activity and long-period seismic noise.

A study of these nine noise samples suggests that, in general, the
spatial organization of the LASA long-period noise cannot be pre-
dicted by examination of wave-height charts. With one exception,
strong point-like noise sources generally seem to be associated with
areas of high wave activity impinging on a land mass. Strong wave
activity in the Pacific Basin not in contact with any land mass does
not generate observable long-period noise. Relatively quiet days do
not show areas of strong wave activity impinging on land masses.

BINDER, F. H., K-Line Spectral Analysis of LASA Short-Period Summer
Noise, Special Rept. No. 18, Large-Array Signal and Noise Analysis,

Contract VT/6707, AF 33(657)- 16678, Texas Inst,, Inc., Dallas, Texas,
1968

This report discusses some additional applications of K-line
spectra to the LASA short-period nolse analysis, Two summer noise
samples were processed to compliment the work performed pre-
viously on eight winter noise samples. In addition, an experiment
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was conducted to determine if slgnificantly better results could be
obtained using 21 min of noise instead of 7 min to estimate the sta-
tistics.

BINDER, F. II., Large Array Signal and Noise Analysis, Quarterly Report

No. 3, 3 December 1966 Through 2 March 1967, Contract VT/6707,
AF 33(657)-16678, Texas Instruments, Inc., Dallas, Texas, 1967,

This report describes the work done on Project VT/6707, con-
tract AF 33(657)-16678 for the period, December 3, 1966 through
March 2, 1967,

BINDER, F. I, Large- Array Signal and Noise Analysis, Quarterly Rept.

No. 5, Project VT/6707, Contract AF 33(657)-16678, Texas Inst., Inc.,

Dallas, Texas, 1967.

This quarterly report is a summary of the progress on LASA
Evaluation during the perlod 26 June 1967 through 30 September
1967. Progress is reported on the following studies: (1) short and
long period noise analysis; (2) signal dissection; and (3) high reso-
lution spectra of short-period signals.

BINDER, F. H,, Large-Array Signal and Noise Analysis - Rept. No. 12 -

Analysis of Long-Period Noise, Special Sci. Rept., Contract VT/6707,
AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas, 1967,

This report presents the results of the analysls of nine long-period
noise samples recorded at the Montana LASA between 12 November
1966 and 7 February 1967, This analysis was undertaken to describe
the salient characteristics of the long-period noise, Particular atten-
tion was given to spectral analysis, coherence among channels, spatial
organlzation, identificatlon of modal content, and identification of
noise sources. Results of the analysis of the long-period noise indi-
cates that the noise generally appears to be related to storms and is
probably the result of wave actlvity in the North Atlantic and North
Pacific.

BINDER, F. H., Large-Array Signal and Noise Analysis - Special Sci. Rept.

No. 13 - Short-Period Noise Coherence Among Subarrays, Contract
VT/6707, AF 33(657)-16678, ARI’A Order No. 599, Texas Inst.. Inc.,
Dallas, Texas, 1967.

Much of the analysis of the mantle P-wave noise proposed for
this contract depended on the ability to perform colerent processing
by treating seismic noise as a compilation of plane waves using the
large aperture available at LASA. The subarray outputs should be
P-wave-limited, and the large array could be used to dissect the P-
wave noise; therefore, it is extremely important to understand the
coherence of the subarray outputs. Presented are results of measured
2-channel and multiple coherence, indicating that the subarray outputs
generally are moderately coherent below about 1 eps only within the
B ring of the subarrays. A study of these coherences suggests that
the most reasonable models would give little coherence between A0
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and the E and F rings. Compartson of mnodel-study results with mea-
sured coherences suggests that a conslderable portion (25 percent or
more) of the subarray output power is not interpretable as seismic
energy.

BINDER, F. H., Large-Array Signal and Noise Analysis, Quarterly Rept,
No. 8, 1 April 1968 to 30 June 1968, Contract VT/6707, AF 33(657)-
16678, Texas Inst,, Inc., Dallas, Texas, 1968

This report is a summary of results obtained on Contract AF 33
(657)-16678, LASA Evaluation, during the period 1 April 1968 through
30 June 1968,

BINDER, F. H., Large-Array Signal and Nolse Anulysis, Final Rept., Con-
tract VT/6707, AF 33(657)-16678, Texas Inst., Inc,, Dallas, Texas,
1968

Large-Array Signal and Noise Analysis, Contract AF 33(657)-
16678, has been a 2-year study of seismic signals and noise recorded
at the Large-Aperture Seismic Array (LASA) In Montana, The {indings
of this program are summarized in this final report. All results have
been previously published in 24 special scientific reports. Work per-
formed under the LASA contract can be divided into six major cate-
gories; discrimination studies (earthquake vs explosion), short-period
noise studies; {-K spectra processing and research: long-period noise
analysis; long-period signal analysis and extraction studies; and short-
period signal analysis and extraction studies.

BINDER, F. H., A Preliminary Study of Techniques for Routine Matched
Filtering of Surface Waves, Seismic Array Processing Techniques,
Tech. Rept. No. 4, Contract VT/0701, F33657-70C-0100, Texas Inst.,
Inc., Dallas, Texas, 1970

This report discusses the study made on the effectiveness of
various matched filters for processing surface w..ves of events in
the Kuriles as recorded at LASA. The correlation coefficients and
signal-to-noise improvements are presented for matching waveforms
which include master events, a chirp waveform, and waveforms
generated from crustal models. Based on the results of this study,
procedures are recommended for implementation of large scale
matched filtering at the SAAC center,

BINDER, F. H., Seismic Array Processing Techniques, Quarterly Rept,
No. 1, 15 July to 15 November 1969, Contract VT/0701, F33657-70C-
0100, Texas Inst,, Inc., Dallas, Texas, 1969

This first quarterly report discusses progress in the categories
of adaptive techniques for designing fixed filters off-line, on-line
adaptive processing techniques, long-period array data analysis,
short-period 37-element array data analysis, High Resolution Wave-
number spectra displays of seismic array data, and suboptimal multi-
channel digital filters.
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BINDER, F. H., Seismic Array Processing Techniques, Quarterly Rept.

No. 2, 15 November 1969 to 15 February 1970, Contract VT 0701,
F33657-70C-0100, Texas Inst., Inc., Dallas, Texas, 1970

This second quarterly report discusses progress and Initizl
results in the categories of adaptive techniques for designing fixed
filters off-1ine, on-line adaptive processing techniques, long-period
array data analysis, short-period 37-element array data analysis,
High Resolution wavenumber spectra displays of seismic array data,
and suboptimal multichannel digital filters.

BINDER, F. H., Selsmic Array Processing Techniques, Quarterly Rept.

No. 3, 15 Feb. to 15 May 1970, Contract VT , F33657-70C-0100,
Texas Inst. Inc., Dallas, Texas, 1970

This report discusses work progress and summarizes results
obtained. The work categories are: Deslgn of fixed mwultichannel
filters off-line; on-line adaptive processing; long-period array data
analysis; short-period TFO array data analysis; and Hi resolution
wavenumber spectra displays of seismic array data.

BINDER, F. H., Selsmic Array Processing Technlques, Final Rept., Con-

tract VT/0701, F33657-70C-0100, Texas Inst., Inc., Dallas, Texas,
1970

Summurized in this report are 1) experience in array processing
of seismic data using adaptive algorithms, including present and pre-
vious contracts and an extensive bibliography to work done at Texas
Instruments on this subject; 2) long-period array-processing work
under thls contract, which Includes long-period sl gnal-separation
studies, a study of matched flltering for Rayleigh waves from the
Kuriles recorded at LASA, a study of the UBO and TFO long-period
noise fields, and a study of the Nepenthe technique for extraction of
surface waves; 3) a study of the offline design of multichannel velocity
filters for seismic arrays, with tradeoffs among various technlques
examined In detail: 4) the nolse field and array capabilities at the
extended TFO short-period array: 5) some special problems, including
an attemipt to remove stable structural lines and a ncw technique for
converting multichannel filters specified in the frequency domain
back into time operators; 6) the creation of a motion plcture of high-
resolution wavenumber spectra of selsmic-array data; and 7) an
appendix containing abstracts of all speclal technical reports pub-
lished under this contract,

BINDER, F. H., and J. P. BURG, Array Research - Wavenumber Analysis

of TFO Long-Noise Sample, Special Rept. No. 17, Contract VT/4053,
AF 33(657)-12747, Texas Instr., Inc., Dallas, Texas, 1966,

This report presents some wavenumber spectra of ambient
noise recorded at Tonto Forest Observatory which showed excep-
tional simplicity. The coherent noise showed a very strong peak cor-
responding to a directional surface-mode wavetrain with frequency
of about 0.2 cps, and two strongly concentrated peaks of body-wave
energy which were stable over a fair bandwidth.
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These peaks in the wavenumber spectrum appear to be related
to two strong storms, one in the North Atlantic just off the coast of
Newfoundland and the other in the North Pacific, south of the Aleu-
tians,

These wavenumber spectra indicate that body-wave noise can be
highly concentrated in f-k Space and that large ocean storms may be
a significant contributor to body-wave noise.

BINDER, F.H., T. D. LANEY, and T. W, HARLEY, Large-Array Signal

and Noise Analysis, Long-Perind Signal Waveform Similarit at
LASA, Sci. Rept. No. 9, Project VT}6707, Contract AF 33135!; )-16678,

Texas Inst., Inc., Dallas, Texas, 1967,

The similarity of signal waveform for four long-period events
across LASA was studied. The analysis technique depended on
differences in waveform but not on amplitude differences. Waveform
was found to be very similar between subarrays for P- and S- type
phases but not as similar for surface waves due to dispersion. One
event was used to study the variation of P-wave amplitudes across
the array. Variations were less than 2.5 db, which suggests that
amplitude equalization may not be necessary prior to multichannel
processing of long-period events. Variation of surface-wave azi-
muth as a function of frequency was studied for one event, and no
appreciable variation was observed,

BLANEY, J. 1., J. F. DEVANE, S. J., Evaluation of Seismic Instruments

and Basic Research on Seismic ‘Vave Propagation, Interim Sci. Rept,,
Contract AF 19(628)-6067, Goston College, Chestnut Hill, Massachu-
setts, 1967,

This report contains a complete description of a portable FM
seismic transmitting and receiving system capable of unattended oper-
ation. Each seismometer signal is preamplified and conditioned for
FM transmission. The receiver recovers the signal and conditions
it for recording, either directly or on magnetic tape,

A computer controlled system for the calibration of seismometers
is de: cribed. The end product is a response curve in terms of both
amplitude and phase,

BOCHUM, H. B., H. BERCKHEMER, H. CLOSS, and W. HILLER, "Pro-

posal of a Research Program for a Seismic Station with Modern Equip-
ment,'' Westfalische Berggewerksehaftskesse, Buchum, Germany,
1964, Contract SD-78.

This report draws up in some detail five problems needing cover-
age in a complete seismic station, and suggests simply that the prob-
lems indicated should give impetus for new instrumentation. The five
areas of concern are: 1) Seismicity in central Europe; 2) Microseismic
ground disturbance; 3) Seismic surface waves; 4) Seismic body waves:
and 5) Distinction of natural and artificial seismic events. The most
significant difficulties in each area are explained.
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BODNYI, G., A. FABIAN, and B, KOVACS, "'"Theoretical Considerations

in the Design of a Seismic Unit with Magnetic Recording,'" Geofizikai
Kozlemenyek, Vol. 13, No, 4, pp. 423-437, 1964, (Translated Trom

Hungarian), Contract SD-78.

This paper deals with non-linear distortions of automatic gain
control and of FM circuits. A suitable control characteristic and
selected electronic components perform essential operations of the
control element. A connection exists between the distortion factor,
the central range, the circuit constants and, indirectly, the time con-
stants of the AGC. For the FM device, the modulating voltage and
the frequency of the modulator are linearly related.

BOKANENKO, L. L, ""Checking the Sensitivity of Seismic Recording Chan-

nels,"" Akad. Nauk SSSR, Trudy Inst. Fizik. No. 6. pp. 320-335, 1959,
(Transjated from Russian), Contract SD-78

The problem of checking the sensitivity of seismic recording
channels from a seismograph system is examined. This can be
accomplished by an inertial method through the application of foree
to the housing of the seismic recciver. As a result of this application
of force, the characteristics of the seismograph system are different
from the characteristics of the same system in those cases in which
the force is applied on the ground. Experimental data confirming
the theoretical calculations are presented.

BOLLINGER, G. A., W, STAUDER, Stat.stical Evaluation of the Focal

Mechanism Solution for Thirty-Six 1962 Earthquakes, Contracl AF-
ATOSR 62-458, 8. Louis Univ., Si. Louis, Mo., 1965.

The S Wave Project for Focal Mechanism Studies underway at

St. Louis University has recently completed a study of thirty-six of
the larger magnitude earthquakes that occurred during 1962, Well-
determined solutions employing a double-couple model were obtained
for twenty-three of these shocks and tentalive solutions for the re-
maining thirteen. This study attempts to specify the agreement be-
tween the observed data (direction of first motion of the P wave and
polarization angle of the S wave) and the theoretical values of these
data as implied by the focal mechanism solutions obtained.

BOLT, B. A., T. V. McEVILLY, The Central Californian Large-Scale Seis-

mic Array, Sci. Rept. Annual, Rept. No. 1506-15, AF 49(6387-1506,

Uriv. of Calif., Berkeley, Calif., 1967,

Two lines of research using the Univ. of California telemetered
network of seismographs have been developed in 1967. The first is
the derivation of foeal mechanisms of many small local earthquakes
i order to throw light on the regional tectonic stresses. The second
is the computation of dt/da for S waves across the array and its
variation with azimuth, Both these studies are providing novel obser-
vational results; in neither case has more than a start been made on
the theoretical and irferential aspects,
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BOLT, B. A. and T. V. MCEVILLY, The Central Californlan Large-Scale
Selsmic Array, Annual Rept., Jan, 1 = Dec, 31, 1968, Rept, No, 1506-
18, Contract AF 49(638)-1506, Unlv. of Callf,, Berkeley, Calif., 1963

VESIAC 19,307 VU General lines of research have depended heavily on the U. C.

AD 683 751 network in tie last year. Properties of S waves from local earthquakes
have recelved speclal attentlon, A systematic study of regional tec-
tonics using prectse determtnations of the seismlcity and first-motion
P polarities has been completed.

Crustal structure within the area has reccived further study and
a study of aftershocks and ''collapses'' which are recorded on the
Berkeley network stations, particularly Jamestown, followlng atomic
detonations in Nevada was started.

BOLT, B. A., T. V. MC EVILLY, A. BRUCE, and C. LOMNITZ, Research
on the Central Callfornian Large-Scale Selsmic Arrayv, Semiannual
Tech. Summ. Rept., January - May 1965, Contract AF 49(638)-1506,
Univ. of Calif,, Berkeley, Cahf., 1965.

VESIAC 11,336 VU This report is entitled "Research on the Central California
Large-Scale Seismic Array." Included are: background and objec-
tives of the Contract; technical status; research completed; loeal
seismicity: a discussion of the proposed Mendocino off-shore seis-
mic experiment. Three papers are included under "research com-
pleted": they concern the Central California Large-Scale Array: the
invariances of the magnitude-frequency relation and simulation of the
California earthquake sequences by Monte Carlo Methods: calibration
of the World-Wide Station seismometers, BKS-LP, Concernmg these
seismometers, an “earthquake alarm'' is discussed.

BOLT, B. A, T. V. MCEVILLY, and C. LOMNITZ, Research on the Central
Californian Large-Scale Seismic Array, Semiannual Tech. Summ. Rept.,

Rept. No. 1506-1T, Contract AF 49(638)- 1506, University of California,
Berkeley, Catif,, 1966,

VESTIAC 15,539 VU A ten station telemetric network was operated during 1965-1966.

AD 647 554 The array is 240 km long (priest Valley to Berkeley) and 160 km wide
{Granite Creek to Jamestown). The network has allowed high-quality
simultaneous recording of seismic signals on film and magnetic tape,
A study of the morphology of earthquakes in central and northern Cal-
ifornia has been carried out, and is discussed. Also, three earthquake
sequences associated with main shocks of magnitude 5 and greater have
been analyzed. Work has been done on the propagation of P, pP, and
PKP waves from teleseisms across the array.

BOLT, B. A., T. V. MC EVILLY, and C. LOMNITZ, Research on the
Central Californian Large-Scale Seismic Array, Semi-Annual Tech,
Summ. Rept. Tor December 1965 1o May 1966, Rept. No, 1506-8,
Contract AF 49(638)-1506, Univ. of Calif., Berkeley, Calif., 1966,

VLESIAC 14,628 VU This report discusses progress made in seismic data processing
and in studies concerned with P, S, and surface waves: microearth-
quakes and aftershocks; and crustal structure.
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BOLT, B. A. and T. TURCOTTE, Computer Location of Local Earthquakes
within the Berkeley Seismographic Network, Contracl No. AF 36(6355-
904, Univ, of Calif ley, Calif,, 1963

alif,, Berkeley, Calif,, s

The Berkeley seismograph network described here, allows at
present a much more precise determination of the position and origin-
time of earthquakes within the region of ceutral and northern California
than previously possible. Measurements of the main recorded seismic
phases are placed by station staff directly onto Hollerith format sheets,
A program which has been coded for an IBM 7090 which sorts out the
travel-times from a provisional earthquake focus to each station for
the main recorded phases is discussed. Calibration cf the location
method has been made using observed arrival-times from nineteen
quarry blasts and underwater explosions.

BOLT, B. A., T. TURCETTE, S. UDIAS and M, BLACKFORD, A Study

of Focal Mechanism and Aftershock Characteristics of Small Earth-
quakes, Semiannual Tech, Summ. Rept., Contr, No, AF 49(633)-904,
Univ, of Calif., Los Angeles, Calif., 1964,

This report includes a general outline of the main activities of
station personnel associated with the piroject and the main innovations
in the project during the time considered. Subsequent sections are
technical summaries of these specific phases of the study: Telemeter
Network, Northern California Seismicity, Quarry Blasts, Local Earth-
quakes and Sequences, Statistics of Occurrence and Focal Mechanism,
and The Network as an Array,

BONCHKOVSKII, V. F., ""Deformation of the Earth's Crust Under the

Influence of External Forces,'" Doklady Akad. Nauk, ESSR, Vol, 60,
No. 6, pp. 981-984, 1948, (Translated from Russian), Contract DA 49-
083 OSA-31317.

From preliminary data the author undertakes a study of the reia-
tionship between tilt and atmospheric pressure resuiting from con-
crete observations of both these phenomena and to make a decision
concerning the magnitudes of the moduli of rigidity of these layers
which are subject to dip. On the basis of the modulus of rigidity, it
is not difficult to determine the actual elastic deformations of the
earth's surface,

BONCHKOVSKII, V. F., ""A Method for the Determination of the Velocity

of Transverse Surface Waves for Const ructing Dispersion Curves,’'
Izv. Akad. Nauk SSSR, Ser, Geogr. i. Geofiz., No. 24, pp. 345-350, 1941,
{Translated from Russian), Contract SD-78,

A graphic method is described for caicuiating the velocities of
propagation of seismic surface waves. This method is used in studying
the seismograms of euarthquakes resuiting in dispersion curves charac-
terizing the differences in the thickness of the earth's crust under
piane and mountainous terrain,

BONCHKOVSKIL, V. F., '"'Some Generaiizations of the Resuits of Observa-

tions of Inclinations of the Earth's Surface,'’ Trudy Inst, Fiziki Zemli,
Akad. Nauk, SSSR, No. 7, pp. 3-60, 1959, (Translated [rom Russian),
Contract DA §9-083 OSA-3137.
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This is a monograph on tilting of the earth's surface developed
on the basis of earlier papers by Bonchkovskiy and others, Various

and volcanism is studied, An example of application of tiltmetering
is given where the front of burning coal in underground gasification is
followed.

BONDARENKO, A. P., '"Data on the Causes of the Earth's Currents, '

Akad, Nauk, SSSR Izv, Ser., Geograf, i. Geofiz., Vol, 15, No. 1, pp. 40-
47, 1951, (Translated from Russian), Contract SD-178,

The diurnal variations of earth currents are studies on the basis
of observations carried out in July and August 1939 and in September
1940 in the region of the Kremenchugsk magnetic anomaly and at the
village of Pisarevki (Ukraine), The results of harmonic analysis of
the daily mean variations of earth currents are compared with the

corresponding elements of the variation of the magnetic field of the
earth.

BONNER, J. A., Ambient Noise Analysis of 3-Component Short-Period

Data Recorded at Tonto Forest Seismological Observatory, Array
Research Special Rept, No, 18, Contract VT/4053, AF 3§i657)-12747,
Texas Instruments, Inc., Dallas, Texas, 1966.

This special report presents the results of a study of 3-component,
S-P ambient seismic noige recorded on the extended array at TFO
between 27 August and 1 September 1965, The object of the study is
the evaluation of ambient noise characteristics to determine whether
substantial ambient noige variations (particularly in the trapped-mode
components) exist across the extended array, The extent of such
variations bears directly on the potential contribution of very-large-
aperture S-P seismometer arrays to the nuclear blast detection and
classification problem, Analysis procedures and objectives are given,
and conclusions, Appendices on power density spectra and frequency
filtering are provided,

BOOKER, A. H., Analysis of Variance as a Method for Seismic Signal
Detection, SDL Rept. No, 116, P roject VI/2037, AF 33(657)-12447,
United ElectroDynamics, Inc., Teledyne, Inc., Alexandria, Va., 1965,

The analysis of variance is examined as a method of automatic
signal detection. The method is applicable only to array data and the
basic assumption is that after filtering, signals across recording
channels will be very similar as compared to the background noise,
The output trace is a detection criterion and each point can be trans-
lated into a probability that a specific segment of the original array
data contains a signal. The results indicate that the method can be
used on-line to eliminate noise without discarding signals which would
be detected by a trained observer.

BOOKER, A. H,, Estimation of Network Capability, Contr. No, VT, 2037,

AF 33(657)-12447, United ElectroDynamics. Inc., Pasadena, Calif,,
1
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The purpose of this report is to describe a general computer
program which was developed to evaluate the capability of various
networks of seismograph stations to detect earthquakes or nuclear
explosions. Application, limitations, and recommended refinements
of the program are discussed. The primary input information is:
1) number, locations, and characteristics of stations; 2) measured
or assumed station noise distribution; 3) signal amplitude variation
with distance and magnitude; 4) representative sample of epicenter
locations. The output information is: a) estimated network and
station capabilities; b) estimates of the number of detected events;
¢) repetition of a and b for selected subsets of the set of stations
or of selected epicenter locations.

BOOKER, A. H., Numerical Evaluation of Symmetric Polynomials, Contract

VT/2037, AF 33(657)-7427, United ElectroDynamics, Inc., Pasadena,
Calif., 1964.

An algorithm is developed for representing the elementary sym-
metric functions in terms of a family of symmetric functions which
are easier for numerical evaluation than the elementary symmetric
functions. As an application of the result, the problem of determining
the probability of at least alpha of N independent event probabilities
is considered.

BOOKER, A. H.,, M. M. BACKUS, Array Research Preliminary Report Matrix-

Multiply Detection Processing of Array Data, Special Report No. 8,
Contract AF 33(657)-12747, Texas Instruments Inc., Dallas, Texas,
1965.

Described is prohahilistic processing—a method of processing
the output data of an array of seismometers with the aim of detecting
earthquake or underground nuclear blast signals 1 the presence of
ambient seismic noise.

BOOKER, A. H., R. J. HOLYER, Prediction Error and Adaptive Maxi: sum-

Likelihond Processing - Advanced Array Research, Spec. Rept. No. 10,
Project VT/7701, Contract F33657-67C-0708, Texas Inst. Inc., Dallas,

Texas, 1968.

Adaptive multichannel prediction error filtering is compared to
conventional optimum Wiener filtering for 10 types of array data.
Adaptive maximum-likelihood signal extraction is compared to Wiener
filtering for three sets of data; the three sets are composed of actual
signal, artificial signal with varying magnitude and velocity, and a
composite of noise data, Comparison of the two methods is based on
total mean-square-error and the distribution of the error power with
[requency.

BOOKER, A. 1l. and W. MITRONOVAS, Power Spectral Density, Energy

and Cross-Spectra Determination, Contr, No, VT, 2037, AF 33(657)-
7427, United ElectroDynamics, Inc., Pasadena, Calif., 1962,

A short description is given of an analog and a digital method
of computing power speetral density (PSD), These methods are
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applied to common data and the results are presented. A comparison
of the methods is made and the effects of parameter variation are
noted.

BOOKER, A. H, and C. Y, ONG, Effects of Oversampling on Time-Adaptive
Filters, Special Rept. No. 1, Advanced Array Research, Contract VT,
7701, F33657-68C-0867, Texas Inst., Inc., Dallas, Texas, 1968

VESIAC 19,396 VU Independent time series data, consisting of white noise with
different degrees of oversampling, have been used to study the effect
of oversampling on the time-adaptive prediction filter, If the data
are oversampled, false gain occurs in the adaptive prediction results,
The false gain depends on the degree of oversampling, the number of
channels used in making the prediction, the filter length, and the con-
vergence parameter,

Two adaptive algorithms-—one having a constant convergence
parameter and the other having a variable convergence parameter -
are discussed in this report, Particular cases of thc prediction mean-
square-error function of the time-adaptive filter arc derived and com-
pared to the empirical results. Although the false gain can be quite
severe for high rates of adaption, rates of adaption can be selected
in terms of theoretical maximum rates of adaption so that the false
gain is not significant —even for oversampled data cut at 1/20 of
the folding frequency.

BOOKER, A, H, and C. Y, ONG, Multiple-Constraint Adaptive Filtering,
Advanced Array Research Special Repl, No. 3, Contract VT/T701,
F33657-68C-0867, Texas Inst,, Inc., Dallas, Texas, 1969

VESIAC 19,753 VU The principle of processing multichannel data to minimize noise

AD 855 398 and yet pass a theoretical deterministic signal with no distortion has
been used extensively in the past, This report contains a generaliza-
tion of this constraint method so that many deterministic signals can
be considered simultaneously,

An adaptive method for designing thc optimum noise-rcjection
multichannel filter is described; this method preserves the initially
specified desired response of the filter to each of the deterministic
signals. A sample of vertical-array data containing a signal is used
to illustrate the procedure,

The effect of initial filter responsc on noise rejection, the apparent
time necessary to adapt, and actual signal distortion are some of the
topics discussed in dctail.

BOOKER, A, H,, C. Y. ONG, T. E. BARNARD, and T. KRILE, Theoretical
Considerations in Adaptive Processing — Advanced Array Pesearch,
Special Rept. No. 13, Contract VI/7701, F33657-67C-0708, Texas
Inst., Inc,, Dallas, Texas, 1968,

VESIAC 18,065 VU Theoretical results on four logically independent problems arising
AD 832 970 in the application of adaptive multichanncl processing arc presented.
Arcas treated a1 e multiconstraint adaptive maximum-likelihood methods,
interaction of oversampling with rate of adaption, effect of local noise
on multichannel filter design, and adaptive computation of high-reso-
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lution wavenumber spectra. Some theoretical questions on uniqueness
of the adaptive maximum-likelihood method are considered, and the
method is extended to multiple constraints.

BORCHERDT, C. A,, R. P. MEYER, and J. R. VAN SCHAACK, PROJECT

EARLY RISE - Shot Locations, Technical Letter, NCER-3, Contract:
ARPA Order No. 292, U. S. Geological Survey, Menlo Park, Calif.,
1967.

This report summarizes the times and locations of Project
EARLY RISE shots of July 1966, and the procedures used to deter-
mine them,

BORCHERDT, C. A., J. C. ROLLER, Preliminary Interpretation of a

Seismic-Refraction Profile across the Large Aperture Seismic Array,
Montana, Tech. Lette; No. 2, Contract ARPA Order No. 923, U. S.
Geological Survey, Menlo Park. Calif., 1967.

A reversed seismic-refraction profile extending northeastward
from Greycliff, Montana, across the LASA to Charleson, North Dakota,
indicates that the crust of the earth consists of two layers with P-wave
velocities of 6.1 km/sec and 6.7 km/sec, and that the upper-mantle
velocity is 8.3 km/sec. The Mohorovicic discontinuity is 50-km deep
at Charleson and remains at nearly the same depth southwestward for
a distance of a%out 300 km, from where it slopes upward to the south-
west at about 2 to a depth of 41 km near Greycliff.

BORCHERDT, R. D., Fast Fourier Analysis of Real Data, Using Share

Program 3425, Tech. Letter No. 5, Contract: Agency Document, U. 8.
Geological Survey, Menlo Park, California, 1967.

This paper describes a subroutine called REALAN which was
written to simplify the use of the HARM subroutine (a subroutine
written to perform harmonic analysis using three-dimensional com-
plex data) for the case of one dimensional real data. Using REALAN
to determine the coefficients of a real finite Fourier series will cut
the amount of computing time approximately in half.

BORISEVICH, E. S., With the Seismologists of the United States, (Trans-

lated from Russian), USSR, Contract SD-78, 1965,

This is a report of a visit to the U. S. by Borisevich and Rizni-
chenko, representatives of the Academy of Sciences, USSR, to: study
the theoretical and experimental achievements made by American
seismologists and to examine new types of seismic instruments; to
discuss the possibilities of effective inspection in carrying out the
atomic test agreement. The author discusses the places he inspected,
the views of the scientists he met, and the instruments he saw. His
visit to the Lamont laboratory resulted in exchange of American and
Soviet seismic apparatus.
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BOTELLO, R. J., SDL Digital-to-Analog (DAC) System, Sci. Rept. No. 161,

Contract VT/6702, AF 33(657)-15919, Teledyne Industries, Inc., Earths
Sciences Div., Alexandria, Va., 1966,

A digital-to-analog system, designed and built by the Seismic Data
Laboratory, is described. The primary purpose of this system is to
convert, as rapidly and efficiently as possible, LASA data from its
original digitized format to an analog format. Design considerations
are restricted to the degree that existing SDL data processing equip-
ment will be utilized to the fullest extent possible. Reasons for selec-
tion of the individual sub-units are given, as well as specifications
and over-all system capabilities.

BOTT, M, H. P., Crustal Structure of Great Britain, Contr, No, AF 61(052)-

733, Univ, of Durham, Durham, England, 1964,

The transportable array and digital data processing system
currently under construction for use in crustal structure seismic
work is described in detail,

BOTT, M. and A, L. LUCAS, Crustal Structure of Great Britain, Contr,

No. AF 61(052)-733, Univ. of Durham, Durham, England, 1964.

The purpose of this project is to investigate local variations in
crustal structure and the effects thereof on the propagation of seismic
waves. This is to be done using a transportable array of seismom-
eters, and a digital recording system. This report describes the
progress made in the construction of the system which was discussed
in some detail in Scientific Report Number 1. The difficulties en-
countered are specified, and the future programme of work is con-
sidered,

BOTT, M., A. L. LUCAS, Crustal Structure of Great Britain, Sci. Rept, 3,

Contract AF 61(052)-733, University of Durham, Durham, England,
1965,

This report describes the progress made in constructing a trans-
portable seismic array system for use in crustal studies. A review of
published work relating to the research aims of this project is included.

BOTT, M. H. P,, A, L. LUCAS, Crustal Structure of Great Britain, Admin-

istrative Rept. No, 4, Contract AF 61{052)-733, University of Durham,
South Road, Durham City, England, 1965,

This report describes the construction of the field instrumentation
being built under this crustal refraction program and which is near
completion, Progress has been slower than expected. It was realized
that to put the main recording system into the field before the punched
paper tape facility is compleied means that the recording system could
not be fully tested and evaluated before use, Described is progress
with regard to the digital data generated by the analog-to-digital con-
verter and associated logic. The replaying system and other work
with instrumentation and future research plans are discussed.
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BOTT, M. H. P., A, L. LUCAS, Crustal Structure of Great Britain, Sci.
Rept. No. 4, Contract AF 61(052)-733, University of Durham, Durham
City, England, 1965.

VESIAC 12,533 VU This report describes the present state of this project in which

AD 627 840 equipment is being built for use in seismic crustal refraction studies,
Emphasis is placed on our priority throughout the report period to
have the equipment in the field for a series of explosions scheduled
for September, 1965,

BOTT, M. H. P,, and A. L. LUCAS, Crustal Structure of Great Britain,
Scientific Report No. 5, Contract AF 61(052)-733, Univ. of Durham,
Durham City, England, 1966,

VESIAC 14,312 VU Equipment has been built for use in crustal refraction studies.
The field use of this equipment in September 1965, and the data pro-
cessing system using a digital computer are described. Emphasis
is placed on our proposals for a large scale experiment in the sum-
mer of 1966 on the granite batholith of South West England.

BOTT, M. H, P, and A. L. LUCAS, Crustal Structure of Great Britain,
Scientific Rept. No, 6, Contract AF 61(052)-733, Univ. of Durham,
Durham City, England, 1966,

VESIAC 15,023 VU The hardware built for crustal refraction studies is summuarized,
the field tests evaluated, and the future field program described.

BOUCHER, G. and E, F, HOMOUTH, Report on Earth Strains Associated
with the Underground Nuclear Explosion Jorum, Recorded at Round
Mt., Nevada, Tech. Rept., Contract AF-AFOSR 1821-69, Univ, of
Nevada, Reno, Nevada, 1969

VESIAC 19,933 VU During the summer of 1969 the Seismological Laboratory of the
University of Nevada constructed a 3-component quartz-rod type
strainmeter in a mine tunnel near Round Mountain, Nevada. The
Round Mountain mine not only provides a suitable environment for
such instrumentation, but it is strategically located within an area
bounded by the active earthquake zone of central Nevada, the Nevada
Test Site (NTS), and the Supplementary Test Site (STS) in Hot Creek
valley, Nevada. This report describes the strainmeter installation
and the results of measurement of the earth strains associated with
the September 16, 1969 underground nuclear explosion JORUM at
the NTS. A residual strain step of about 5.6 x 10-9 was observed at
a distance of 165 km. The striking features of this strain step are
that it was in the sense of ground extension, and that it did not decay
within at least the first hour after the explosion,

BOUCHER, G., 5. D. MALONE, and E. F. HOMUTH, Strain Effects of
Nuclear Explosions in Nevada, Final Rept., Contract AF-AFOSR
1820-69, Univ, of Nevada. Reno, Nevada, 1970

VESIAC 20,288 VU The University of Nevada's 3 component quartz-rod strainmeter
AD 690 958 instatlation at Round Mountain, Nevada (380 42,1' N, 1170 04.6' W)
has recorded a number of underground nuctear explosions at the
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Nevada Test Site, beginning with the megaton-sized JORUM event
September 16, 1969, That explosion, and the larger HANDLEY event
on March 26, 1970 both produced static strain offsets of a few parts
in 109 at Round Mountain. These offsets did not decay within the
first few hours after the explosions.

BOUCHER, G., A. RYALL, and A, E, JONES, Triggering of Earthquakes

by Underground Nuclear Explosions, Contract AF-AFOSR 646-66,
Univ. of Nevada, Reno, Nevada, 1969

This paper presents the results of a search of records of the
University of Nevada seismographic station network, for grossly
observable effects of underground nuclear tests on regional seis-
micitv. Most of the data were obtained at the Tonopah station, 100-
150 km from the explosions studied. Periods of time before and
after 21 explosions were examined, In all cases of explosions with
magnitude m, > 5,0, an increase in seismicity was observed for at
least one day following the test. The decay of postsho. activity and
its relationships to the equivalent magnitude of the explosion prcvide
confirmation of the determinative role of the nuclear event, For the
most part, this activity was confined to the test site, and was probably
located within 20 km of the shotpoint., In one case, however, triggered
activity following the FAULTLESS test in January, 1968, appears to
have extended to 40 km from the site of the explosion, and one or two
of the earlier tests studied may have influenced seismicity at larger
distances. Most of the events studied had very small magnitudes,
and all earthquakes related to underground tests had magnitudes
lower, by at least one magnitude unit, than those of the associated
blasts. Attempts to determine the extent to which underground tests
influence seismicity in active areas distant from the test site have
indicated that, if such effects exist, they are '.robably minor compared
with normal variations in seisniicity,

BOYD, T., A. CHILD, and B. R. PEEK. Seismic Noise Survey - Long-Range

Seismic Measurements Program. Volume 3, Tech. Rept. No. 66-58,
Contract VI/6703, AF 33(657)-16270, Teledyne Industries, Inc., Geo-
tech Div., Garland, Texas, 1966.

This report is the third m a series of studies to evaluate the noise
levels of LRSM sites. Data from the short- and L-P vertical systems
from 26 sites are reviewed, and standardized data compilation methods
are discussed. Percentage of ocenrrence curves and noise spectrum
curves are developed for each site studied.

BRABB, E. E., Technical Letter: Earthquake Investigations—1 Chittenden;,

California Earthquake of September 14, 1963, Contract VT /2035, U. 8.
Geowgical Survey, Denver, Colorado, Undated, (OFFICIAL USE ONLY)

BRADFORD, J. C., Evaluation of TFSO 31 Element Array, Contract VT/

2037, AF 33(657)-12447, United ElectroDynamics, Tne.. Pasadena,
Calif., 1963 (OFFICIAL USE ONLY).
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BRADFORD, J. C., Weather-Seismic-Noise Correlation Study, Semiannual

Rept., 1 December 1961 to 31 May 1962, Contract AF 19(628)-230,

United ElectroDynamics, Inc., Pasadena, Calif., 1962,

This is a preliminary report on a program of research directed
toward establishing correlation between seismic noise in the period
range 0.5 to 2 sec with meteorological conditions. The two ways used
in establishing this correlation are described. The sources of the
seismic data and the weather data are given. The first three months
of statistical work suggest a large number of relationships. The im-
portant weacher effects are discussed. Six months of analysis re-
mained at the time of the report, and several new sources of data
were to be added,

BRADFORD, J, C., Weather-Seismic-Noise Correlation Study, Semiannual

Rept. No, 1, Contract No, AF 19(628)-230, United ElectroDynamics, Inc.,

Pasadena, Calif., 1963,

The optimal design of seismic arrays and the optimal processing
of the data therefrom requires knowledge of the cross power spectra
of the noise between pairs of seismometer s within the array. The
usual practice for obtaining these cross spectra begins by assuming
a model for the seismic noise, It is shown that relatively simple
source patterns of seismic noise may produce noise traces that are
apparently random in nature. Simple experiments designed to gain
further insight into the nature of wind generated seismic noise show
some promise of developing improved noise models,

BRAUFORD, J. C., L. D. ENOCHSON, and G. P. THRALL, Seismic Par-
tial Coherency Study, Rept. No, 624, Contract VT/2037, AF 33(657)-
1244%, United ElectroDynamics, Inc., 1965,

The necessity of employing partial coherence functions when a
multi-single output linear program is involved is shown in this re-
port. Two noise traces were randomly selected from available Data
Lab sources and were combined in various ways to obtain two corre-
lated input traces and an output trace. Gain factors and coherence
functions were computed in two ways. Results show the biased an-
swers obtained when only the single input and output are considered.
Procedures were also extended to a three input-single output system
where the third output was ignored.

BRADFORD, J. C., R. H, SHUMWAY ard J. N, GRIFFIN, Weather-Seismic-
Noise Correlation Study, Final Report, Contract No. AF 19(628)-230,
United ElectroDynamics, Inc., Pasadena, Calif., 1964.

An analysis program was initiated in December of 1961 to es-

tablish correl:’ .ons ot meteorological conditions with seismic noise

in the 0.5 to « seconds period range. Discussed here are: the sour:es
of the recordings which provided the seismic and meteorological data
to be correlated; where the recordings were made; when the recordings
were made; and the centrally-located and roving stations in each area
where the recordings were made. The recording processing tech-
niques are described. The author describes how the correlation of



WILLOW RUN LABORATORIES

this data was approached primarily from a statistical (rather than
physical) viewpoint. He also describes an exponential model developed
which predicted 607 to 909, of the variation in hourly-average noise
amplitude,

BRADLEY, E. A., A Study of the Seismicity of the Cincinnati Arch, Annual
Rept., Contract No. AF-AFOSR 456-62, Xavier Univ., Cincinnati,
Ohio, 1964.

VESIAC 8402 VU During the past year, the author's study of the seismicity of
Ohio, Kentucky, and Indiana has been devoted to two somewhat dif-
ferent programs, progress on both of which is described in this re-
port: 1) Much time and effort was consumed with a preparation of
an earthquake history of Ohio from 1876 to the present; and 2) the
other phase of the work has been a study of the short-period records
from the Milford stations with a view to determining the extent of
local seismic activity. In their work thus far, the author has been
fortunate to have obtained excellent cooperation from the various
quarries in Ohio, Kentucky, and Indiana. Future plans are mentioned;
the author has received a two-year continuation of the grant to
study the seismicity of the area.

BRADLEY, E. A,, S. J., R. B. HERRMANN, A Study of the Seismicity of the
Cincinnati Arch, Final Rept., Contract AF-AFOSR-677-64, Xavier Univ.,
Cincinnati, Ohio, 1967.

VESIAC 16,628 VU This report summarizes the work done on the evaluation of data
on local, crustal velocities and dispersion of surface waves in order
to derive a theoretical crustal structure for the Cincinnati Arch.

BRADNER, H., Geophysical Measurements with Sea Floor Instruments,
Contract No. AF 49(638)-1388, Univ. of Calif., Los Angeles, Calif.,
1964.

VESIAC 8452 VU Many properties of the ocean floor can only be measured by
placing instruments directly on the bottom, three or four miles down,
The author describes some recent work in this category, with special
emphasis on seismic measurements. The difficulties of deep geo-
physical prospecting are discussed. A short history of deep-ocean
seismic work is included: Maurice Ewing of Columbia University,
the work of the Texas Instruments Company and the University of
California is mentioned. The Implacement Methods, and the Data
Reduction Method are discussed.

BRADNER, H., Inertial Navigation without Gyros, Sci. Rept., Contract AF
49(638)-1388, Univ, of Calif., La Jolla, Calif., 1969

VESIAC 19,280 VU The horizontal displacement of an object can be determined by
multiply integrating the outputs of two ideal accelerometers mounted
on a pendulum on the object. The result is independent of the time
history of the displacement or tiits. It is also independent of the
damping and natura. period of the pendulum, provided only that the
integration extends from before the displacement occurs, until after
the pendulum comes to rest.
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BRADNER, H., J. G. DODDS, and R. FOULKS, Investigation of Microseism

Sources with Ocean-Bottom Seismometers - Part I, Contract AF
49(638)-1388, GRANT AFOSR 62-420, Univ. of Calif., San Diego,
Calif., 1965,

Recordings to depths <f 5 km have been made on the Pacific
Ocean bottom with self-rising internally recording seismometers.
Simultaneous recordings have been made at land stations. The ocean-
bottom noise spectrum is presented, as well as coherence between
two simultaneous instruments separated one-quarter kilometer.
Attempts to associate narrow-beam Love and Rayleigh peaks with
large storm-generating areas or with heavy swell striking shore have
not produced consistent results. The energy is largely carried in
different modes at different times and locations. DNiscussed is how
some data fits a model of microseisms generation .t a 100 mile strip,

BRADNER, H., ¥. GILBERT, R. A. HAUBRICH, and W. H. MUNK, Study

of Earth Noise on Land and Sea Bottom, Semiannual Tech. Summ.
Rept., Contract AF 49(628)-1388, Univ. of Calif., La Jolla, Calif.,
1965,

This study is divided into three sections: (1) Ocean-bottom seis-
mic work; (2) Liquid level horizontal accelerometer; and (3) Spectral
mapping. The ocean-bottom seismic work described relates only to
instrumentation. The spectral analyses of stationary time series here
are used to study non-stationary processes. This report shows some
results for an earthquake and a nuclear blast,

BRADNER, H., F. GILBERT, R. HAUBRICH, and W. MUNK, Study of

Earth Noise on Land and Sea Bottom, Semiannual Tech. Summ. Rept.,
Contract AF 49(638)-1388, Univ. of Calif., La Jolla, Calif., 1966,

This paper presents material on a wave-number analysis of seis-
mic noise, viscosity of the earth, propagator matrices in elastic wave
and vibration problems, and a study of long-period ocean-bottom
seismometers.

BRADNER, H., F. GILBERT, R. HAUBRICH, and W, MUNK| Study of Earth

Noise on Land and Sea Bottom, Annual Report, Contract AF 49{638)-
1388, Univ. of Calif., San Diego, Calif., 1967,

Several theoretical seismograms and hodographs, for the buried
line source problem, are presented to illustrate the effect of gravity
on the locked Rayleigh pulse,

The effect of gravity on dispersion curves, for a layer with a
rigid bottom, is to distort them in such a way to produce wave groups
similar to the classical gravity waves in a fluid layer when the shear
speed is small. In addition, there are very slow wave groups with
wavelengths shortened by gravity., Several dispersion curves are
presented to illustrate these features.

BRADNER, H., F. GILBERT, R. A. HAUBRICH, and W. H. MUNK, Study of

Earth Noise on Land and Sea Bottom, Contract AF 49(638)-1388, Univer-
sity of California, La Jolla, California, 1967.
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The five papers presented in this report are: (1) Approximate
solutions to the Inverse Normal Mode Problem; (2) Array design;
(3) Gyroscopic Seismometer; (4) Diagnostic diagrams and transfer
function for oceanic wave-guides; and (5) Head waves from the oceanic
Mohorovicic Discontinuity.

BRADNER, H., R, A. HAUBRICH, F. GILBERT, and W. MUNEK, Study of

Earth Noise on Land and Sea Bottom, Semiannual Tech, Summn, Rept.,
Contract AF 49(638)-1388, Univ. of Calif., San Diego, Calif., 1965.

This semi-annual report covers the period through the end of the
eleventh month of the contract. This report covers research already
completed. It contains four parts: (a) "Investigation of Microseism
Sources with Ocean-Bottom Seismometers"; (b) "Note on Product
Integrals'; (c) "Matrix Operations in Elastic Wave and Vibration
Problems"; and (d) "Stationary and Non-Stationary Ground Movements
at Frequencies from 1 to 200 Millicycles per Second."

BRADNER, H., R. A. HAUBRICH and W. H. MUNK, Study of karth Noise

on Land and Sea Bottom, Final 'chort, Contr. No. AF-AFOSR 420-
62, Univ, of Calif., Los Angeles, Calif., 1964,

The first section of this report deals with statistical properties
of microseisms on land. This includes: spectral analysis, stationarity,
normality, bispectrum. Microseisms in the band 5-200 meps aud
station arrays are also studied. The results indicate that most of
the microseismic energy from 100 to 400 mceps propagates i a single
mode, The ocean-bottom seismic background spectra between Hawaii
and New Zealand are found to be similar to those between Hawaii
and Southern Califoruia. Many of the ocean-bottom spectra show
series of peaks that do not appear on land records. The microseismic
background spectra on the ocean flonr do not change significantly
in an hour's time, but day to day clhanges may be radical,

BRISCOE, H. W., On-Line Processing and Recording, Contract AF 19(604)-

7400, Lincoln Lab., Mass. Inst. Tech., Lexington, Mass., 1965,

The author discusses his conccpt of the overall processing for
data from LASA and summarizes tk» terminology he will use for
various processing techniques. He then goes into the details of the
current and proposed on-line processing for LASA,

BRISCOE, H. W., J. CAPON, P, L. FLECK JR., and P. E. GREENJR., ET

AL, Interim Report on Capabilities of the Experimenlall-.'i_r_ggﬂ)_prlum
Seismic Array, Tech. Note 1966-16, Rept. No. TDR-66-47, Conirac!
AF 19i6285-5167, Lincoln Lab., Mass. Inst. Tech., Lexington, Mass.,
1966.

This report presents an interim appraisal of capabilitics of'a
single Large Aperture Seismic Array system to perform the following
functions: (a) preprocess arriving seismic signals to increase their
detectability, (b) u_.e such preprocessed signals to perform on-line
automatic detection and location, (¢) process recordings of LASA data
off-line, and (d) use the results of the off-line processing for studies
of seismic source type.

167



VESIAC 15,893 vu
AD 642 202

VESIAC 14,815 VU
AD 637 283

VESIAC 9819 vuU

VESIAC 6293 VU

168

WILLOW RUN LABORATORIES

BRISCOE, H. W., P. L. FLECK, A Real-Time Computing System for LASA,
Rept. No. ESD-TR-66-2217, Contract AF 19(628)-5167, Lincoln Lab:,,
Mass. Inst, of Tech., Lexington, Mass., 1966,

A large seismic detection system has been constructed in which

they occur. In addition, because the data gathered is large, the central
computer must pre-process the data and decide which small fraction
is to be saved (e. g., that data which has interesting earthquakes or
other seismological events). soth of these tasks are accomplished by
processing the analog waveforms with a central digital computer.

BRISCOE, H. W., R. M. SHEPPARD, A Study of the Capability of a LASA
to Aid the Identification of a Seismic Source, Tech. Note 1966-38,
Rept. No. ESD-TR-66-362, Contract AF 19(628)-5167, Mass. Inst. of
Tech., Lincoln Lab., Lexington, Mass., 1966,

waves they generate. The major effort has been an attempt to relate
the ability to observe the PP phase, first motion, and complexity of
an event to the well-documented ability of LASA to improve SNR,
Results indicate that the ability to see first motion varies direct]:
with SNR, but that the ability to identify pP is apparently improved
more than the SNR gain would indicate, probably due to the ability of
a large array to measure velocity directly.

BROCKAMP, B., and I. W. MUNSTER, '"'Seismic Studies in Ice,"" Ztschr,
f. Geophys., Vol, 23, pp. 241-249, 1957, (Translated from German),
Contract SD-78.

Velocity measurements of longitudinal sound waves in ice rods
are reported as a function of temperature and positive pressure,

The investigations showed that a slight increase of velocity exists
with decreasing temperature and increasing positive pressure,

BRODING. R. A,, S. D. BUCHANAN and D, P. HEARN, The Use of the
Earth as an Electroseismic Transducer. Contract No, AF -
1085, Century Geophysical Corp., Tulsa, Oklahoma. 1963,

Electrical signals generated in the earth as a result of seismic
energy were investigated as a possible means of detecting low fre-
quency seismic events. It was found that the electroseismicity of
the earth was highly variable and irefficient, For detection of small
seismic signals, the method could not be recomn.ended over seismic
detect! sn methods involving use of conventional inertial seismometers,
For strong motion measurements, under certain conditions, the
method should be considered. -
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BROOME, P. W. and W. C. DEAN, Seismological Applications of Ortho-
gonal Function Expansions, Final Report, Contract No. AF 49(638)-
1117, United ElectroDynamics, Inc., Pasadena, Calif., 1964.

VESIAC 8385 VU A method is presenied to represent very complicated transients

AD 443 977 by only a few number:s rather than by curves or by the set of coordi-
nate values necessary to draw curves. In addition, two sets of pro-
cedures are developed, une which is exact for analog computations,
and one which is exact for numerical calculations, Section II of the
report is concerned with sets of continuous orthogonal functions and
is oriented toward analog computations. Section III is devoted to
developing sets of orthogonal sequences, Finally, special emphasis
is placed on the class of transients called teleseismic P waves,
Various examples are shown in Section IV using real data,

BROOME, P. W., F. A, KLAPPENBERGER, and D. E, FRANKOWSKI,
Amplitude Anomalies at LASA, Contract AF 19(628)-5167, Teledyne
Indust., Inc., Earth Sci. Div., Alexandria, Va., 1967.

VESIAC 16,651 VU Average amplitude anomalies are presented as functions of
source region. Data from approximately 300 events were used in this
analysis,

BROSSE, P., "'Seismic Determination of the Water Table,'" Ztschr, f Geo-
phys., Vol. 23, pp. 236-240, 1957, (Translated from German), Con-
tract SD-178. ‘

VESIAC 9820 VU On the occasion of a seismic survey in a petroleum concession
in the Upper Rhine Valley graben, at more than 400 test points, the
water table was calculated from the seismically determined uphole
time and the drilling depth. From the condition of the ground-water
level conclusions can be drawn concerning the presence and the course
of ground-water currents.

BROWN, J. E., J. P. BURG, and A. H. BOOKER, Study of a 1-Point Adap-
tive Filter - Advanced Array Research, Special Rept. No. 4, Project
VT/T701, Contract F33657-67C-0708, Texas Inst., Inc., Dallas, Texas,
19617.

VESIAC 17,425 VU This report describes a filtering system which can adjust to
changes in either signal or noise, thereby overcoming many difficulties
of time-invariant filtering. The small amount of required computa-
tional time to update the filter weights is another important feature
of the scheme presented,

An adaption algorithm applied to a simple time-series model
was studied. For the case of stationary data, a tradeoff between the
adaption rate and the mean-square-error performance of the filter
exists. For the case of nonstationary data, a tradeoff between adap-
ting too slowly and adapting too rapidly exists. The optimum rate
of adaption appears to be approximately 10 times faster than the
average time rate of change in the input data statistics.

169



VESIAC 7807 vU
AD 439 363

VESIAC 14,625-A VU

VESIAC 17,615 VU
AD 822 626

170

WILLOW RUN LABORATORIES

BROWN, R. F., Dual-Galvanometer Seismograph, Contr. No, VT/072, AF

33(657)-9967, Geotechnical Corp., Garland, Texas, 1964,

The presence of high-amplitude microseismic noise with periods
of 4 to ¢ sec is a problem o seismologists, The summed output of
tong- and short-period phototube amplifiers (PTA's) driven by a
single seismometer ¢an provide a response with a notch, substantially
reducing this noise. A seismometer whose period can be easily
adjusted in this range is used, since the position of the notch is con-
trolled primarily by the period of the seismometer, The short- and
loug-period PTA's contain, respectively, galvanometers with a 0.2
and a '10-sec period. The best response is obtained by setting the
period ¢f the seismometer the same as the microseismic noise and
adjusting the gain of the two PTA's to he equal at this period, Labora-
tory tests agree with those predicted by theoretical analysis.

BROWN, T. G., Design and Installation of a Borehole with Compliant
Casing - Tech. Repl. No. 66-65, Coniract VT/5081, AF 33(657)-15288,
Peledyne hdustr., Geotech, Div., Garland, Texas, 1966.

A shallow hole was drilled to a depth of 150 ft in the Wichita
granite at Wichita Mountains Seismological Observatory (WMSO).
Steel casing was instatled in the hole except for the interval from 65
ft to 115 ft throughout which compliant polyviny} ehloride (PVC)
plastic casing was used to provide an environment appropriate to the
installation of a vertical strain seismometer, Rigid standards of
deviation and alignment werce adhered to, resulting in hole deviation
of less than 1,3 degree from the vertical and 1/2 in, maximum hori-
zontal displacement of the center of the PVC casing throughout the
critical depth mterval from 60 ft to 120 tt. The cased hole was com-
pleted with an unrestricted inside diameter of 7-5, 8 1. (0 a depth of
127 1t on April 15, 1966.

BROWN, T. G., J. M, POORT, Subsurface Studies and Shallow-lole Prepar-
ation: LASA Arca, kastern M()nl;lg.l: Tech, Rept, No, TR 65-21, Con-
tract VT/4051, AF 33{657)-12147, Geotechnical Corp.. Garland, Texas,
1965.

Six shallow holes were drilled in the Miles City area of castern
Montana. Lithology, velocity, aud density information were obtained
lrom logs conducted during the drilling operations, These data, to-
gether with existing geological information on the area, were used to
perform subsurface geological studies.

The studies indicate that the ceutral LASA region 1s situated on
approximately 3200 m of undisturbed sediments lying comformably
on Precambrian basement rocks., Some structurs deformation exists
at the cast and west extremities of the region, Povave velocitios
average less than 3km/sec in Mesozoic sediments ‘o depths on the
order of 1900 m, and average ahout 5.8 ki sce in Paleozoic rocks
below that depth.

BRUMBACH, R, P., Digital Conmutm: Routines for Power Spectral Analysis,
Tech. Rept., Rept. No, TR 68-71. Coutract Nonr 4298(00), CGeneral
Motors Corp., Sauta Barbara, ¢ ahf.. 1968




WILLOW RUN LABORATORIES -

VESIAC 18,654 vU This report presenis FORTRAN 1V source program lsiings for
8 roullnes of general use In power speetral density analyses an a
digital computer, Included are a Fast Fourier Transform routine,
power densliy functlan rouilne via the FFET, and dna massaging
ravilnes, Mat*ematical derlvalions and manipulative technigques
of determinlstie spectral analysts theary for sampled dara are set
forth In deiail,

BRUMBACIHI, R. P,, Note on the Source Locatlon Problem, Tech, Rept,,
Rept, No, TR 66-82, Comt ract Nonr-4298{007, General Motors Corp.,
Santa Barhara, Callf,, 1966,

VESIAC 15,315 VU This report contalus a detailed, though vor mathemarleally rig-

AD G45 614 orous, dlscusslon of the source location problem amd its least squares
rolution for ray theoretle models.  The devlation falls out quide naturally
Ina covarlant form for spaces of arhli rary dlmenslon, The presen-
tation has been Influenced hy the presumption thas numerical ealeuls
Hons will be carrbed out on 2 high-speed dighad compater. No new
results are presenied; the rote (s Inpended S0 b of a didactic nature,

HRUNE, 1. N and C. R ALLEN. A *hero-Earibquake Survey of the San
Awdreas Faull System in Soanhern Calilornia, Contraci AF 4000
F337, Calif. Tnst, of “Tech,, Yisadena, Calif,, 1966,

VESIAC 15,191 v Micro-carthquakes ave been recorded winh marnitades shivan 10
<03 a0t more than 60 sties along 1he San Amdreas Fralt in soutteren
Calornia during tmervals of 2 davs Lo I vear, reprs enning muore
than 35,000 hours of usable records Eaght teatler-mounted insiru-
ment. were operated with peak cains of 4-8 million ar 20 cps oAty
nolse: levels averagtng aboan 0.3 my amplttude of ground matjon,
Onserved micro-cart iquake achivity vartes virtually at! along ihe
cenral sectlon of the Fault te more than 79 shueke daify in 1he
laperial Valley, Quicte st 1s the 100 km segment bitaeen Cholame
anel Valyermo: more than | vear of recording a1 1ake Nughes iy .
cales an average of only | micro-carthquake within 24 km every @
davs, Activity of various kinds up and down 1te Pault are described,

BUNGUNL, ., L, BRY T 9, amd b, RYGG, Seisnne Notse 8 ructure at
the Norwegtan Seiscne Arras, Soi, Iaterim Repi Tept, Vo, 3, Con-
frach TRTIST-ERT TV Chiver sty of Berpen, Seis, nst,, Mepgen,
Nerway, 1969

VESIAC 20,122 vu Power specirat auals ss 1n (requency - wavenumise Space aod

AD 702 825 cohierence stndies in lag space lave shown that the tegse fo oot
hy the short period 12 senror (Ser sutareay A NORSAR o= crincalls
dependent on 1he weathe @ simaton in the North Atlantie Orean, In
addinion 4o the low Irequenes norse Teom ihe west, thete 1a ol pyved
2 second microseisma leom the Raltie S, ecause of the non.
tEMrapIe nolse, the caherence 1» usually strongly azimuthal tepe aden
hetng represented in lag space twy cllipses. Time vartations of 1he
cuherence by a facter of 5 are camly obhserved,
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BURG, J. ., Spatlal Chai aclerisiics of Amblent Shari- Perlod Seismic Noise,
Contract No. ARPA Agency Document, Texas Inst,, Ine., Dallas, Texas,
1963 (OFFICIAL USE ONLY),

VESIAC 7351 D VU O

BURG, J. P, and M. BACKUS, Arra Research Basiv il_'l_lf'(ﬂ'.l'l( Probabilisiic
Processing, Special Report No. 4, AF 33{65%)- 12737, V173053, Texas

nstruments, Dallas, Texas, 1064,

VESIAC 9440 VU This repori’s goal and that of laler reports is 1o tnvestigate the

AD 454 597 desirabllity of using prohabllistic processing on an areay of selsmone-
eters with the alm of detecting earthquake or underground nuclear
hlast signals in the presence of ambhlent selsmic noise,

This repori narrows itsel down to the processing »f Gaussian
muliichannel statlonary time teries,

The first section deals with the basic theory of probahilistic
processing theory,

In Section 11, the theory of probahilistic processing In applied to
varlations of a single-channel detection problem with the alm of
tHustrating the nature of probabilstic processing,

Section I contains the derivation of a practical analog technique
for implementing probabilistic processing oh an array of seismome
olers,

BURG, J, I, A. ALAM, Minimum - 'ower Array Processing of the TFO
Long-Noise Sample, Advanced Array Resecarch, Special Repi, No. 12,
Contract 701, FIRET-BIC-0708, Texas Tust.. Inc., Dallas, Texas,

1964,
VESIAC 17,986 VU This report investigates the effectivenees of the minimum -power
L0 829 B59 array proecessing technique in determining selsmometer inequalizatlons,

The technique tnvolves partitioning the seismometer array Into two
proups and deslgning MCF's for each groap so that the mean-square-
error hetween the two MCF outputs is a minimum under the constralnt
that the output power of une of the MCF's is unlty,

BURG, J, I, and G, C. BURRELL., Array Research, Semiannual Tech,
Iept, No, 5, 15 Sovember 1965 To 15 May 1988, Contract VT 4053,
AF J36571- 12747, Texan Iast,, Inc.. Dallas, Tes *s, 1966

VESIAC 19,320 v Project VT, 4053 in directed toward continuing (. e development
of array -processing technology far nuclear surveillance and exploi-
tation ol the superior data avatlable from arrays for analvain of
distant P-wavea,

Wark during the period covered by this report has included: (1)
Prelintnary analysis of the ambient noise recorded on the large-aper-
ture, short-perind array at THFO and at elzit van locations; (21 Pre-
diction of shwort-period, signal-generated notse compiled from topo-
graphic charts using THO J-component data: (3] A study of suiface-
wave nolse estimation using arizontal companents at TFO, (4) A
study of vartous CPO teleseism enseuble subgroups; (5) A study of
Pt array capabilition at WMO s estimations of the selsmometer
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PTA ouiput inequities could be made and 1o compare ihe cffeciiveness
of the MCF systems with a summation of 10 seismometers: (6) A
study of capabilities al CPO to investigale the effectiveness of small
partial arrays; (1) An analysis of UBO road noise so filiers can be
desigued 10 reject this nolse; and (8) The assenibly of data libraries
froni dota coliccted ai TFO, UBO and WMO.

BURG, J P., G. C. BURRELL, Arrov Rescarch, Analvsis of K-Line Wave-

nuntber Spectra from the TFO Long Nolse Sample, Special Rept. No. 23,
Profect T"WW'.)S, Contract AF 33[G5N-12737, '!l'cx:\s Insiruments, luc.,
Dalias, Texas, 1967,

This repori containg the analysis of 1 - dimensional wavenumber
spectra oblained from a 20 - niin ambleni seismic noise recording at
a crossarray., The 1 - dimensional wavenuniher spectra presented in
this report are physically imerpreied as projections of 2 - dimensional
power densiiy specira ontu perpendicular axes which are parallel to
the two arms of the crossarray at TFO. Thus, these new wavenumber
gpecira plve the power density of the ambient selsmic noise ax a
function of lis appareat wavenumber along each of the two arnis of the
array. Although knowledge of the speciral projections onto two per-
pendicular lines Is basically inferior to knowing the 2 - dimenslonal
spectrum liself, the exceptionally high reaolution of these K - line
spectra allows a much finer analysis of the TFO long nolse sample
than could e done hefore using only the low resolution 2 - dimensional
spectra,

BURG, L 0, G. C. BURRE].L., J. BONNER, and ;. BAKER, et al, Arrav

ftescarch, Sentiannual Tech. Report No. 5, 15 November 1965 1o 15
Moy TO88., Contract VT/4053, AF 33(657)-12747, Texas inst., Inc.,
fallax, Texas, (966.

Project VT, 4053 ts directed toward continuing the developnient of
array-processing technology for nuclear surveillance and exploitation
of the superlor data available from arrays for analysis of distant -
waves, Work during the period inciwded: (1) Preliminary analysts of
the ambient nots2 tecorded on the large-aperture, short-pericd array
at TFO and at elght van locations: (2) Prediction of short-period, sy -
nal-gencrated nolse complied {rom tapographic charts uing TFO 3-
component data: (3) A study of surface-vave notse estimation; (41 A
study of various CPO icicseism ensembic subgroups: (3) A study of
partal array capabilities at \WMO: (6! A study of capabilities at CPO
to investigate the effectiveness of small partial arrays: (7) An analyain
of URO road noise so fiiters can be designed (o reject this notse; (8)
The assembly of data itbraries.

BURCG, L, P, T. 0. CRUISE, and A, 11, DOOKER, Statistics Governing the

Design and Performance of :\'nlsn-l’ercginn_F’illcr . Advanced Array
Ttesearch, Ttepl, N, 3, Project VT,1701, Coniract F33657-67C-0708,
Texas Inst,, Inc,, Dallas, Texas, 1967,

In designing a digital multichamel filter from a limited sample

of noisc, a highly iniportant paramneter, o, is deflined as the true mean-
square error of the estimated (ilier (i. e., the average long-term
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performance of the filter altained from the nolse samplel divided by
the true mean-square ervar of the optimum filter,

A second similar parameler, 0, defined as the estimated mean-
square ervor of the estimated filter (i, e,, the regresslon eervor)
divided by the irue mean-square error of the optimum filier 1s highly
useful In deelding the rellability of the apparent effectiveness of the
deslgned filter,

The probahllity densities of g and @ are derived for the Gausslin
assumption and graphs useful In experhent deslgn e preseanted tn
this report,

BURG. J, P G D HAIR, L N HEFTING, and AL UL BOOKER, o al., Ad-
vanced Arra Leseareh, Final Report, Comtraet V10 701, F33657.
67C 0708, Tuxas Tnst,, Inc., Dallas, Texas, 1968,

VESIAC 16,004 VU A qualiiative summary of the four prinelpal tasks pursued duving

Al 830 162 1965 s presented,

Princlpal tasks reported are stadles of continuously adaptlve data
processlng systems: use of multicomponent arrays of mised sensor
Types signal and noise characterisiies across a worldwide selsmie
network: and new approaches to the Intra-array signal equallzatlon
problem,

BERG, AP WL HOLYER, aad AL 1L BOOKER, Adaptive Fillering of
Setsmie Array Data, Advanced Array Research, Spec, Rep . No, 1,
Project V15701, Conteact F33657-67C-0708, Teas nst., hue., Dablas,
Texas, 1967,

VESIAC 17,0405 VU Adaptlve multichaune] prediction fierlng has been completed

Al A24 90 on four data scouples, and adaptive masimunm-lkelihood signal es-
traction has been done on one sample  Comparlson of adigptive re-
salts with those obfained from processing the same data with
stationary {ilters monchanging fillers designed from correlation-
funetion estimates | shasas that the adaptive filters approach the
stationary filters as Lk (the rate-of -convergence parameter tn the
adaptive algorithm i aq‘?nrmchm 0. For larger values o k.‘. adaptive
predicvion.error tiltering does better than stattonary (ilidirs on non-
Hme=statienars data, but siationary filters are better on data sauples
which appear to be time-untform.

HURG, J, Poand C, 1, LA, Analysis ol the Wichita Moumtains Stswmnological
Ohservators Ambtent Nolse Speetral Tines, Advanced Aren Research
Special Tept, Na T, Tontract VITTT00, PR3657 -68C-0867, Tesas

Inst,, fuc,, Dallas, Tosas, 1969

VESIAC 19,760 v{’ A loang samnle of Wichita Mountains Setsmological Quservatory

AD BSS e short-period ambient noise is analvzed 1o determine the smree and
propagation made of the energy appearing as narrow Bies n the
nnise specirum,  Havletgh wave propagation from the northeast is
inferred from the study of phase spectra,

Atime-domain techmgue for predicting estremely narrow-line
spectral companents so that they may be removed by subtraction Is
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VESIAC 10,669 vU

AD 621 K79

VESIAC 9815 vy

VESIAC 7762 v

VESIAC 1,063 vt

demounsteatel fap 3 13-element irray, The rechnique s highly effec-
Hye samd ) appears that s use wauld he wosl heneficial ai stabions
lawing warrow speetreal lnes b the athlent noise ot frequencivs i
the sl land,

BURKE, T, F.. Acoustir Phiased Arrays for the Detectian of Nuclear Bursis:

¢, Contract SD-19, Teand Corp.. Sinta Monfea, Calit,

in the Atmos.ivr

1965 .

Allsrussion of 1he possible use of plased arrays inaleteciing
the aconstle stpnal from stmospherle nuclear nests, Fhis Memor-
andmn considers, for storple unshaded soare plae areays, the depen-
dence of ACEAY e upon frequeney, aztmuth, size of array, namher
ol seusors in e sreay. and uncertainty in Joeal velorlty of sound,
The wuthior eoneludes Hiat the use af phased areays of omnl-directunal
aroustir sensors wonhl slpnifleantly tmprove both the slenal-1o-tup-
balent-notse riaifo and the #lpmrl-10-acoustiv - nofse riio,

BURKIIART, K., “Measurement of the Inclination with the ultinge Coll and

Long - Porjod Galvanonieter,** Zischr, 1, Geophys, Vol, 23.24, pp. 41-45,
1957-58, (Translated {rom Gerwan), Cantrart SD-74,

Two methods oxst for the trelimation measurentent with the carth
inductor, Acrording to e earlier et hod, utilizend already by W,
Weber, the coil Is tilied by 1809 A currem r versal as in the rotating
coil is mmecessa . Nowever, this measurement can only be cop-
dueted with o L.-1 or balllstle galvanometer Exaurples of one tting
are caleulated accarding to theory and aecomling 1o the multipl*cation
methed, The period of the galvanonieter was assupaed 1o be 5 oaee, in
Ik cases,

BI'RRELL, G, C,, Geoplesical Compartson of the Alewtlan Isbands and

the Rurlle-Kamehatha Arca, Contr, No, NF10H04T-RATT, Texas T,
e, Datlas, Texas, 1064

This sumtmary shows that gechogically the Aleuthm and RKurlle.
Kamehatka areas ape stnthlar i rock safte, e, and structnre,
Faulting, however, appears to difer n both magunude and estent,
Seisntie activity o stmilar except that events eeper than 300 (31T}
preseutan the Knetles are uol abserved (n the Aleuthns,  Also,
epteenters associated with Mentlan rvents do pot extend as prea
a distanee from the sl are as do those of 1the Kurile ever s The
Rurtles contain ot the principal acenrate featmres listed Rtchter
(TSEL The Aleunans contatu all except the lner s ructural are
cmbahihug old or exttuet voleanoes amd the belt of deep carthaguake
toct. Magnetic and pravity anomalles are stutlar in both areas, A
contparison eluort anmd bl maphy are appended,

BEHRELL, 6. ., Multiple Areay Processor, Speeial Report on MCF-8

ledesien o Evaluation, Comract VT 5052, AF A3657 12 1 3u01,
Texas lusty, lne., Dallas, Tesas, 1966,

This report desereibes the svuthests and evaluation of multichan-
nel hilliers to replace MCHF-8 thseussed in Tesas lustrament Multiple
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VESIAC 16,080 VU
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Array Processor {Inal report. One-percent random nolse was added
to the noise model durlng (ilter destgn and the slgnal model was un-

changed. The new filter set has be:n installed and now is operating

as MCF-9 at UBO.

BURRELL, G. C., F. Il, BINDER, R. B, RODEN, and L. N. HEITING, Array

Research, Final Rept., Project VT/4053, Contract AF 33(657)-12747,
Texas Instruments, lne., Dallas, Texas, 1967.

In this report, work done in the following areas is summarized:
(1) Multisensor and Multlcomponent studles; (2) Analysls of k-1lne
wavenumber spectra from the TFO long-noise sample: (3) Analysis
of 3-component long- and short-perlod data recorded at TFO; (4)
An Investigation of methods of separating waves by phase at CPO; and
(5) Veloclty partittoning at CPO and TFO.

BURRELL, G. C., P. R. LINTZ, Array Research, Array Processing at

UBO, Special Report No, 22, Project VI/4053, Contract AF 33{657)-
7, Texas Inst., Inc., Dallas, Texas, 1967,

The purpose of this study was to determine the amount of noise
that could be predicted at UBO by the use of noise predictlon filters,
Twenty-two noise prediction filters were developed and evaluated for
the surface and sahsurface planar arrays at UBO. Results indicated,
In part, that below 1.25 cps, the noise fteld was highly predictable,
while above 1.25 cps, the woise field was almost random.,

BURRIDGE. R., The Legendre Functions of the Second Kind with Com_plox

Argument in the Theory of Wave Propagation, Publ, No, 440, AF-
KP‘EE“-'”U-N, Univ, of Callf,, [ms-knﬁcrﬁ‘?z-. Calif., 1965.

Imptliclt In the asymptotic expanslon of functions given by llobson
is the fact that they represent traveling waves In spherleal structuves,
whtle P, (cos theta) and Q, (cos theta) represent standing waves,
Whereas the exponentlal functton and the llaukel {unctions are unl-
versally explolted for this same reason these Q, (cos theta plus or
minus Oi) have been neglected. 1t is the atm of thls paper to demon-
strate that thelr use leads to a completely natural derivation of ray
contributtons In problems concerning waves in and about spheres,

BURRIDGE., R., Mode Converston n a Wave Guide with Slowly Varving

Width and Direction as a Berturbation, Publ. No. 492, GRANT AFOSR-
71064, Univ. of Calli,, T.os Angeles, Calif., 1965.

In thts paper the wave guide 1s regarded as a slight distortton of
one {or which the variables in ti.e wave equation separate. The two-
dimensional space of the latter wave gulde is not {lat. The perturba-
tian is applied to the metric to give back the orlginal wave guide In
physical space.
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BYBEE, il. Il,, Suloptical Multichannel Di

BURTMAN, B. S., ""The Talas-Fergana Fault and the San Andreas Fault,"

Akad. Nauk, SSSR, Geoi. Inst., No. 80, pp. 128-151, 1963, (Translated
from issian), Contract DA 49-083 OSA-3137.

In this articie, a brief outiine of the San Andreas Fauit, the best
known fault with a large amplitude is given. The Siun Andreas Fault
is compared with the Tilas-Fergana Fault in the Tien Shan,

rital Filters, Seismic Array

Processing Techniques, pt.
TOC-0100, Texas Inst., Inc., Dallas, Tc'ms 1970

This report discusses a new method of generating time-domain
filters to extract a signal from digitized multichannel noise., The new
filter preneration technlque is based on the frequency-domain Wiener
filter response and uses the mean-square-error of the whole filter
set in the transformation back into the time domain, This new, com-
putationally efficient tecimique was evaluated against a previously
used technique, also based on the frequency-domaln Wiener fiiter
response, Two different sets of experimental nolse data with power
spectra specified at 65 frequencies were used in tie filter evaluation,
and the signal to be detected was assumed to have the same power
spectrum as the nolse to prevent frequency filtering. For the first
noise sample and 37-point long filters, the previous technique gave
0.8 db more error than the optimum frequency-domaiu filter and the
new filtering technique gave 0.5 db more error, For the second noise
sample, these respective filters had 1.2 db and 0.9 db more error than
the optimum tecimique,

BYERLY, P, and B. A. BOLT, A Study of Focal Mechanisnt and After-

shock Characteristics oi Snmll Earthquakes, Final Rept., Contract
AF 49(638)-904, Univ. o ., Berkeley, Calif. 1965,

Six permanent and three mobile seismograph stations have been
added to the Unlversity of California network. Ten of nineteen sta-
tions are linked to Berkeley by telephone lines, reporting directly
onto 16 mm film signals from short-period Benioff seismometers as
well as instruments with a 15-second free period. The network pro-
duced an exhaustive record of seismic activity in California‘s central
coast region with emphasis on earthqnakes of magnitude of 5 and less.
In connection with these quakes, epicenters and moblle station place-
ment are discussed. Also discussed are recalibration of travel-time
tables with data from a study of quarry blasts, and four local earth-
quake sequences.

CABANNES, 1., “Thecry of Shock Waves,*' Handbook of Physics, IX, Fluld

Mecin, pp. 162-224, 1960, (Translated from ‘French), Contract: DA-
J4,-083 OSA-3137,

This chapter has been divided into three parts. In the first, we
are establishing the equations forming the basis of the theory. In
Part B, we are studving shock waves in stationary motion: the obstacle
ix placed intn an infinitely animated fluid with a uniform translation
and we assume that a steady flow can be established: at each point,
the veloclty is independent of time, In Part C, we are studying the
propagation of shock waves.
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CABRE, R,, S. J., Prellminary Study of the Aftershocks in the Central
Andes, Sci. Rept. No. T, Confract AF- FOSR-792-65, Observatorio
San Calixto, La Paz, Bolivla, 1967,

VESIAC 16,502 vu Aftershock sequences in the Central Andes region for the period
January 1950 to June 1963 have been examined to determine their
value In a study of the region's seismiclty. It was found that much
of the data was unrellable due to the preater-than-normaj depti of
most of the earthquakes In this region, It Is expected that studles of
aftershock sequences of recent years will be more vaiuable hecause
of the improved seismic equlpment now available,

CALIF. INST. OF TECIHI. (STAFF), A Program in Earthquake Prediction

and Preventlon, Scl, Rept., Contract F -69C- » Calif, Tnst,
of Tech,, I"asadena, Calif,, 1969
VESIAC 19,830 vy This program outlines the needs of the instrumentatlon, daty

analysis and supporting Iahoratory studies needed to hetter understand
carthquake mechantsm with the ultimate alm of earthquake prediction
and prevention.

CALIF, INST. OF TECH., (STAFF), Research I Seismic Phenomena Con-
nected with Eurthquakes and Explosions, Annual Rept. ., 1 October 1966
Through T November 1967, Contract AF 49(638)- 1337, Calif. Inst. of
Tech., Pasadena, Calif., 1967,

VESIAC 17,130 v1) The piresent, repor susmaetied resutie g the Foflivm i sk

AD 663 219 givkles: TV alpartuie of ey Earik -l LR Wi &4 mb ruvdwee o
vl Earthemu riface waves s g il atbois: §3) b sy w3 il
Murtace wave Mhessred b whud i b1 e by b IPrasmTet e ol Tk
F:ﬂ."ll_ Y] ik Fre HII“H', rFJ.I W memanil sl bes ol HTER i aid
digita) and guolig poiig g

CALOL P., L. MARCELLL, and G. PANNOCCHIA, ""Fhe Propagation Vejociry
of Surface Waves in Rekation to the Atlantie, Annalt i Geofisiea, Vol, 2.
No. 3, pp, 347-358, July 49, (Transiated from Ttaliand, Coniract DA
49-U83 OSA-1137.

VESIAC 14,372 vy On the basis of the propagation velocits of Love an Ravleigh sur-
face waves, s analy zed from the e hquake that occurred on te mid-
Attantic ridge on April 1947, it can be conehuded that the by« of the
Athantie has ocuniform character from the renlogieal point of view,
The veiocrties observed for the surfiace waves are very heh and are
only comparable to those observed for the Pacific basin,

CALOL P, and ¥, PERONACL "“The Bathyseism of August 28, 1946 and
the Depth of the Farth's Core ™ Anmali di Geoftsien, Vol, 2, No, 4,
pp. 493-502. Octaber 1949, (Transhited from italiany, Contract pA 9.
083 OSA-1137,

VESIAL HLATT Vi On the basis of ' 1racines of SeS waves from the decy carthquake
of August 28, 1946, the authors proposed to caleulite the depth of the
varth's core. Afler calculating the epreenter and the hypocenter with
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a method based on fundamental equations of the theory of seismic
rays, they determined the travel times of the SeS waves. They uised
the values of the propagation velocity of the transverse waves obtained
by Gutenberg and Richter, and C. G. Dahm. In the first case, a depth
to the core equil to 2920 km was obtained In optimum agreement wlth
the generally accepted vilue; in the second case, the values were
somewhat in disagreement. Gutenberg's and Richter's veloclty dis-
tributlon of S waves with depth, therefore, seem more relinble than
Dahm's,

CAPON, 1., Asymptotically Optimum Multidhmensional Filtering for

Sampled-Data Processing of Seismic Arrays, Contract AF 19(628)-

5167. Lincoln Lahoratory, Mass. Institute of Tech., Lexington, Mass.,

1965,

A number of asymptotically optimum multidimensional filtering
methods are investigated with the purpose of determining filtering
techniques which reguire relatively little computing time to implement
with a digital computer. The asymptotie properties of the maximum-
likelihood and minimum-variance unbinsed multidimensional filters
are investigated in the sampled-data case. Described is why these
two multidimenslonal filters are shown to be identleal, Also dis-
cussed is the martingale property of conditional cexpecetation, In
addition, an asymptotically optimum frequency domain synthesis
procedure is given for two-slded multidimensional filters.

CADPON, 1., Signal Processing Results for Continentil Aperture Scismic
Array, Tech. Note, Rept, Nos, TN 1970-15, FSD-TR-70- 199, Contract

AF 19(628)-5167, Lincoln Labs., M. I, T., Lexington, Mass., 1970

The processing of short-period P-wave data from a continental
aperture selsmlc array 1Is consldered. The array conaists of sites
lecated at the Large Aperture Seismle Array (1LASA) in eastern
Montanit and Long Range Seismic Measurement (LRSM) stations lo-
cated in North America, In particular, the feasivllity of recopnizing
the arrival of the pP phase, making use of P-pD differences in velocity
across such a lirge array, is consldered, In addition, the determination
of the P-wave source structure of an event is considered by usiny the
array to essentially steer many heams in the vicinity of the epicenter
of the event. The capabillty of the array to perform these two fune-
tlons Is evaluated and discussed in detail,

CAPON. 1., R, 3. GREENFIELD, ind P, I, GREEN, Ir,, LASA Off-Line

Array _l’rucu_.jsipp Results, Contract AF 19(604)-7400, Lincoln Tab.,
Mass. Inst, Tech., Lexhngton, Mass |, 1965,

‘The authors have processed digital arrav dita from TFSO and
LASA, the purpose being to establish trade offs between sl -to-
nolse enhineement achieved versus the complexity or cost of doin
the processimg, The results deserihed here are relesvant to the pre
detection array processing which Briscoe descernibed as necessary for
on-line event sereenhiy and recordin
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CAPON, J., R. J. GREENFIELD, and R. J. KOLKER, A Frequency-Domain

Synthesis Procedure for Multidimensional Maximum-Likelihood Pro-
cessing of Seismic Arrays, Tech. Note 1966-29, Rept. No. TR-66-203,
Contract AF 1916?35-5167, Lincoln Lab., Mass. Inst. Tech., Lexington,
Mass., 1966,

A frequency-domain synthesis method for multidimensional max-
imum-likeiihood filtering of sampled data from seismic arrays is
presented. The several advantages of this procedure reiative to the
time-domain synthesis technique are discussed. Also studied are the
details of a direct segment method for the spectral matrix estimation
required in the frequency domain approach. The bias, variance, mean
square error, limiting distribution, and other propertie., of the spec-
tral estimates are included in this study. The details of a Fortran IV
computer arogram impiementation of the frequency-domain method
are given. The experimental results obtained by processing two events
recorded at the LASA ure presented.

CAPON, J., R. J. GREENFIELD, and R. T. LACOSS, Design of Seismic

Arrays for Efficient On-Line Beamforming, Tech. Note, Contract
AF 19(628)-5167, Mass. Inst, of Tech., Lincoln Labs., Cambridge,
Mass., 1967,

The SNR improvement obtained with delay-and-sum (DS) pro-
cessing is discussed for short-period seismic data. It is shown that
at least 3 km spacing should be maintained hetween seismometers at
LASA or at another site with a similar noise environment. It is shown
that noise coherency measurements are of use in determining the
sensor spacing at a new array location, The parameters required for
a site survey coherency measureinent, such as length of data and
resolution, are aiso presented. 'The design of suharrays of approxi-
mateiy 20 km aperture is described and array patterns are given.

CAPON, J., R. J. GREENFIELD, and R. T. LACOSS, Long- Period Signai

Processing Results for Large Aperture Seismic Array, Tech. Note
1667-50, ESD-TR-67-504, Contract AF 19{628)-5167, Lincoin Lahs. -
MIT, Lexington, Mass., 1967,

The results of a series of off-line siznal processing experiments
are presented for long-period data obtained from the Large Aperture
Seismie Array (LASA) iocated iu eastern Montana. The signal-to-
noise ratio gains obtained witiy maximum-likelihood processing ire
presented for hody-wave as weli as surface-wave phases. A discus-
sion of the frequency-wavenumber chiaracteristics of the noise which
led to these resuits is also given. On tiie hasis of these exjperiments
several recommendations are made concerning optimum iong-period
array configurations and on-line or off-line processing methods.

CAPON, J.. R. J. GREENFIELD, and R. T. LACOSS. Off-Line Signal Pro-
Tech. Note

cc:asi%g Results for the Large Aperture Seismic Array,
1966-37, Rept. No. F.'§D-’l‘l{-66-h§. Contract AF l§l§28)-5167. Mass.
Inst, Tech., Lincoln Lah., Lexington, Mass., 1966.
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The results of off-line processing experiments are presentrd for
the experimental Montana LASA. In particular, the SNR gains achiev-
able by maximum-likelihood processing, and other simpler forms of
processing, are given as a function of frequency, aperture, and number
of sensors. A partial discussion of the physical characteristics of
the noise field which led to these results is also presented. The spur-
ious precursor introduced by one form of signal processing, and caused
primarily by the signal amplitude scatter within a subarray, can be
effectively reduced by usirg amplitude equalization. Processing
effectiveness, it was found, also depends on differences in absolute
level of the noises in the various sensors.

CARD, D. C., W. H. JURNEY and T. T. SHARPS, Feasibility of Construc-

ting Large Underground Cavities, The Stability of Deep Lalge_-Spar}
Underground Openings. Vol. I, Contract No, ARPA Order No, 260-
62, Colorado School of Mines Research Found., Golden, Colo., 1964,

This second volume of the June 1964 technical report to the U. S,
Army Engineering Waterways Experiment Station prepared by the
Colorado School of Mines Research Foundation is divided into three
sections. The first section deals with theoretical stress dist ributions
on spherical cavities in homogeneous, isotropic, elastic media, The
second section discusses practical considerations relating to cavity
stability. The discussion covers the lithology, local structure,
regional geology, and constru: tion consideration to promote stability,
involving possible linings and support, and rock bursts. The third
section explains the exploration program for selected sites. The
program aims at obtaining information on those factors outlined in
section two. The costs and times of execution for the items making
up the program are rule-of-thumb estimates only and are based on
information published by well logging companies and by drilling com -
panies,

CARDER, D. S., The Requirements of a High-Sensitivity Seismograph Sta-

tion, VESIAC State-of-the-Art Rept, 4410-63-X, Contract No, SD-78,
Univ, of Michigan, Institute of Sci. & Tech,, Willow Run Labs.. Ann
Arbor, Mich,, 1963,

This report discusses possible sources and methods of propaga-
tion of background nuise and selection ot optimum rites and methods
for reducing the effect of noise, Present and suggesied future arrays
are included in this discussion, llghly sensitive seismograph stations
and instruments in current operatlon are described. and comparisons
are made of the uability of some of the better stations to record mag -
nitude 4 to 5.5 earthquakes, Supgested designs of unmannen and other
special-purpose seisnuc stations are included.

CARDER, D, 8., D. W. GORDON and J. N, JORDAN, Secismic Waves from an

Underpround Nuclear Explosion Under a Desert Valley - MISSISSIP DI

Event, Confrict No. ARPA-TSSAG1-1, U, S, Coust and Geodetic Survey,
Wash,, D, C,, 1963,

This paper discussed the results of a comprehensive study of
basic seismic data from a large underground nuclear exploston at the
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Nevada Test Site. The MISSISSIPPI cvent was chosen for this purpose
because it had the widest recording of any of the NTS explosions and
is therefore, the most valuable in the study of travel times and ampli-
tudes al teleseismic distances. In addition, the seismic spectra pro-
duced by the explosion contained long-period waves of sipnificantly
greater amplitude than had been observed from (he NTS heretoforc.

A large collapse which occurred an hour or so after the explosion

and a series of intervening minor collapses are also of considerable
interest,

CARPENTER, E. W,, Quantitative Deductions from Explosion and Earthquake

Mechanism Conecepts, Rept. No. 7885-1- X, Contraclt DA 49-083 OSA-

3137, SD-18, Univ. of Mich., Inst. of Sei. & Tech., Ann Arbor, Mich,,
1967,

The United Kingdom Atomic Weapons Rescarch Establishment
has been conducting studies on the detection, location, and identifica-
tion of carthquakes and explosions. The amplitude and shape of
short-period records have been the basis for (his study. Velocity-
depth and Q-depth models have been used to refine the magnitude
scale and to obtain stali"n corrections.

CARPENTER, E. W., Telescismic Methods for the Deteetion, Identification,

and Location of Underground Exﬁ)sions,-V'ISSTA—Cﬁﬁt'('-()T-ﬂle-T\l't—R-Epl.

4410-67-X, Contr, No. SD-78, Univ. of Mich.. Inst. of Sci. & Tech,, Am
Arbor, Mich,, 1964,

This report attempts to show relationships between seismolopy
and the detection and identification of underpground nuclear explosions,
particelarly at "'teleseismic distances' in the sc-called third sone,
Lxtensive preceding work on the detection, location, and identification
of earthquakes and explosions is summarized, as the author attempts
to delimit the teleseismic system in terms of its capabilities in these
areas, It emerges from this that eareful study of the recording and
analysis of telescismic signals appears valuable both in detecting
uiderground nuclear explosions and in advaneing the science of seig-
mology. The review stops short of the distinetly political considera-
tions, such as whether the system capability would be universally
acceptable,

CARRAGAN. W., F. MICIIALKO and S. KATZ, Water Wells in [ rthguake

and Lixplosion Detection, Contract No, AF 19(604)-83%6, Rensselaer
Polytechnic Inst,, Troy, N. Y., 1964,

Earthquakes and microseisms have been detected for two vears
through observiations of water-leve! fluetuations in open wells and
pressure fluctuations in a capped well, “Fhe transducey system con-
posed of aquifer and detector can be adjusted to provide sensitivity
comparable with long-period inertial seismopraphs, and bandpass
extended significantly in both direct:ons, The wells have recorded
all of the phases normally detected by long-period inertial =eismo-
praphs: they appear to be equally sensitive to Love and Iavleigh
wives, Criteria have been established for predieting the suitability
of wells for seismic detection, using relatively simple float-recorder
cqupment,
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CENTURY GEOPHYSICAL CORP., (STAFF), Site Description of the Three-
Dimensional Array, Tryon Field, Lincoln County, Oklahoma, Coniract
No. AF 49(638)-1084, Century Geophys, Corp., Tulsa, Oklahoma, 1961,

VESIAC 7383 VU This paper describes the five-well pattern site location selected
after investigation of a number of possible sites on the basis of hole
depth, seismic noise level, and accessibility,

CHABAI, A, J., Close-in Phenomena of Buried Explosions, Final Rept.,
Contract No. DASA-EO-300-01, Sandia Corp., Albuquerque, N, M,,

1963.
VESIAC 6872 vU The research described in this report is an attempt to obtain some
AD 423 422 information about close-in phenomena which will be helpful to the

realization of objectives in the VELA-UNIFORM Program, Specific
aims of this research have been the developmen' of instruments capa-
ble of making measurements in the nonelastic region about buried ex-
plosions, investigation of medium properties of geologic solids rele-
vant to studies of the close-in region, and development of a theory for
description of spherical wave propagation from buried explosions,

CHAMBERLAIN, L. A., Multichannel Filter, Contract: VT,5053, AF

33(657)-13899, Texas Inst., Inc., Dallas, Tex., 1965,

VESIAC 13 ,858-M VU This report discusses the Multichannel Filter (MCF), a high-

AD 648 415 speed digital processor organized specifically for the filtering prob-
lem. Through a special purpose processor, it permits full flexibility
in programming filter routines. This unit will be installed in the
LASA Data Center in Montana for special processing applications.
The MCF is contained in a single standird 19-inch relay rack cighty-
three inches in height, The naper tape reader which is used in repro-
gramming the MCF is separately housed and is intended to be cart-
mounted so that a single tape reader can serve several MCFs.

Lasers, Tech. Rept., Rept. No. TR 392, Contract
Inst. of Tech., Lincoln Lab., Lexington, Mass.. 1966.

CHATTERTON, E. J., Optical Communications Enmploving Semiconductor
AT 19(628)-500, Mass.

VESIAC 14,809 VU Discussed is the development of optical cominunications employing

AD 630 243 semiconductor lasers - both noncoherent and coherent., Advantages of
the large modulaiion bandwidth obtainable with these devices are de-
seribed as well as the development of communications systems for
98-percent weather capability over short ranges (rather than fair-
weather capability over long ranges), and the development of supporting
technology in the areas of semiconductor lasers, photomultipliers,
and frequency - and pulse-modulation electronice circuitry and com-
ponents.  Also, results are given for measurements of optical signals
over a fwo-mile path under a full variety of weather conditions which
permitted o comparative evaluation of AM, FM, and PM systems,

CHENG, Y-¥, Special Technical Report Number 6 on Estimation of the

Depth of Focus of the May 10, 1963 Ecuador Barthquake, Tech,
Interim Rept., AFCRL-36-635, Contract AF 19(678)-238. Penn.
State Univ., Univ. Park, Pa., 1966,
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VESIAC 15,039 VU The validity of a modified version of Merdler's (1964) depth-

AD 641 366 estimation procedure is tested., Criteria are developed to screen
test significant answers. The criteria did not reject the correct
solutions when applied to synthetic data.

In testing earthquake data, 237 out of 312 significant answers
were rejected by the criteria. The final output seismograms chosen
for each station after visual examination were reasonably simplified
for records which have a large initial amplitude, while those records
beginning with a small amplitude were not reasonably simplified, in
general,

The average depth estimate is given.

From the consistency of the results, it appears that identification
of pulses other than pP are likely.

CHIBURIS, E. F., Crustal Structures in the Pacific Northwest States from
Phase- Velocity Dispersion of Seismic Surface Waves (TIIESIS),
Contract AF 19(628)-2778, Oregon State Univ., Corvallis, Oregon,
1965,

VESIAC 12,338 VU Phase-velocity dispersion of surface waves was determined in
the Pacific Northwest states by the method of tripartite arrays. A
computer technique was devised to determine rapidly periods and
adjusted arrival times of wave phases. llypothetical crustal models
were proposed. Adjustment of these models is discussed. The models
apply to locations near the centers of the arrays; the final models
were varied luterally so as to agree with published Bouguer gravity
anomalies, resulling in a erustal section from Idaho to the Oregon
coast, The layers of the final model - their thickness and average
physieal characteristics - are discussed.

CINBURILS, E. F., Experience at TFSO Extended Array - Travel-Time
Anomalies, Contract: VT/5071, AF 33{657)-14104, Teledyne, Inc.,
UED, Alexandria, Va., 1965,

VESIAC 13,858-E VU To test whether triavel-time anomalies exist, and whether they
AD 648 415 can be used to align signals over a large array, the author measured

P-wave arrival times at the TFSO extended array stations, More
than 300 teleseisms from two directions were used. Results are
given here.

CIIIBURIS, E. F., LASA Travel-Time Anomalies for 65 Regions Computed

with the Ilerrin Travel-Time Table, November 1966 Version, Sci. Rept.,
Contract VT, 6702, F33657-67C-1313, Teledyne, Inc., Alexandrin, Va.,

1968,
VESIAC 17,605 VU Travel-time anomalies at LASA computed from 626 telescisms
AD 825 280 with the November 1966 1lerrin tables, are separated into various

regions and then averaged, Several observations are made concerning
the results.

CHIBURIS, 1. F., LASA Travel-Time Anomilies for Various Epicentral
Regions, Sci. Rept. No. 159, Contract VT 6702, AF 33(657)-15919,

Teledyne Industries, Inc., Earth Sciences Div., Alexandria, Va., 1966,
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CHIBURIS, E, F., Precision Location of Underground Nuclear Ex plosions
Using Teleseismic Networks and DPredetermined Travel-Time Kﬁon,:s-_
i :551. Rept. No. 214, Project VI/8702, Contract F33857-67C-17

Travel-time anomalies at LASA, computed from approximately
350 teleseisms, are separated into various regions and then averaged.
Several significant observations are made concerning the results,

lles, .3,
Teledyne, Inc., Alexandria, Va., 1968.
Using a series of 19 explosions detonated within a 2500 km2 area
of the Nevada Test Site, the effectiveness is demonstrated of applying
predetermined travel-time anomalies to a limited network of tele-
selsmic stations (comprised of between 4 and 13 stations greater than
1900 km distance). Three different travel-time tables were used:
Jeffrey-Bullen; lerrin, 1961 version; and Herrin, November 1966
version; and two different computer programs: LOCATE and SUIFT,
the former which minimizes the sum of squares of residuals {and the
latter which minimizes the sum of squares of relative residuals.)

CHIBURIS, E. F., Relative Travel-Time Anomalies at LASA and the Loca-

tlon of Epicenters using ""Shift™, Sci. Rept. No. 147, Contract VT/6702,
AF 33(657)- 15919, Teledyn* Industries, UED Division, Alexandria, Va.,
1966,

Anomalies from 180 events were calculated for the 21 subarrays
at the Montana LASA. The anomalies are shown to be strongly depen-
dent upon epicentral distance and direction. If the observed anomaly
scatter within an epiceatral region is due to epicenter location error,
a computer program, SHIFT, can improve the epicenter locations from
LASA by using observed P-wave arrival times and the measured aver-
age anomalles.

CHIBURIS, E. F., TFSO Long-Period L-Array Noise Coherence, Sci,
Rept., Project” VT/6702, Contract F33657-67C- 1313, Teledyne Indust,,

Inc., Earth Science Div,, Alexandria, Va., 1967.

Three long-period noise samples recorded at the TFSO L-array
were analyzed for coherence properties. The results indicate that the
ordinary coherence is generally high between elements 5 - 10 km
apart and low between elements further apart. Multiple coherence
is high for the first noise sample but low for the third sample.

Zero-delay noise summations for an additional sample produce
about N 1/2 improvement over the average RMS noise ievel and
beamforming of a large P-wave signal produces about N 1/2 improve-
ment in SNR,

CHIBURIS, E. F., R, O. AHNER, The Comparative Detectability of pP at

LASA, TFSO, UBSO, and CPSO, Sci. Rept., Rept, 231, Contract VT/
9706, F33657-69C-0913, Teledyne Indust., Inc,, Alexandria, Va,, 1969

A study is made of the comparative detectability of later seismic
phase arrivals, principally pP, using film data recorded at LASA,
TFS0, UBSO, and TFSO. The results indicate that LASA is an equally-

.
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good or better coherent energy detector thun a continental-sized net-
work of a few stations, but, because of its small anerture, it is not
as good an identifier of this energy,

CHIBURIS, E. F., and R. O, AHNER, LASA Travel-Time Data at the SDL,
SDL Rept, No. 172, Contract VT , AF -15319, Teledyne
Industr., Earth Sci, Div,, Alexandria, Va., 1966,

Travel-time data at the 8DL, as read from LASA films for
approximately 400 events, are presented for users, These data have
been used for computing travel-time anomalies,

CHIBURIS, E, F., and R, O, AHNER, A Location and Travel-Time Study
of Aleutian Islands Fx locions and Earthquakes, Sci, Rept., Rept, No.
239, Contract VT/9706, F3§657-69C-0913, Teledyne Indust,, Inc,,
Alexandria, Va., 1969

Travel-time anomalies from the LONG SHOT explosion on Am-
chitka Island are used to locate the Flexbag explosion approximately
70 km southwest of LONG SHOT. The results obtained using anoma-
lies and various teleseismic networks indicate location errors less
than about 10 km, Without anomalies, the location errors are 5-25

km. Comparable results are obtained when Flexbag anomalies are
used to locate LONG SHOT.,

In addition to the location of the explosions, 52 Aleutian Islands
earthquakes, previously located by the USC&GS, were relocated using
LONG SHOT anomalies, That the anomalies are valid in the immediate
area of LONG SHOT and useful over a larger area is illustrated by
locating 25 of thege earthquakes with an eight station common network
both with and without LONG SHOT anomalies, The pattern of the
resultant location shifts provides insight into the problems of location
stability, netwcrk resolution, and location bias,

CHIBURIS, E. F., and R. O, AHNER, A Seismic Location Study of Station
Anomalies, Network Effects, and Regional Bias at the Nevada Test
Site, Sci. Rept., Rept, No. 253, Contract VT, 0706, F33657-70C-0041,
Teledyne-Geotech, Alexandria, Va., 1970

A location study is made of 28 large underground explosions de-
tonated in the northern area of the Nevada Test Site (NTS). Recording
networks were comprised of between 9 and 49 teleseismic stations
having two- to three-quadrant distributions.

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Long Period Noise
at LASA, Rept. No. 189, Project VT/6702, Contract F 33657-67-C-1313,
"ARPA Order No. 624, Teledyne Inc., Alexandria, Va., 1967,

This report shows multiple coherence versus frequercy with 2 to
9 tnput channels for long period, vertical component noise fields at
LASA.

Over the 7 to 20 seconds period range the multiple coherence on
the samples tested were greater than .65 showing that 65 or more
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of the noise at a center channel is predlctable by other seismometer
outputs in the array. This level of multiple coherence requires 8 to
9 input channels, Multlple coherence with fewer inputs & ordinary
coherence between pairs of channels are much lower.

From the samples tested which all produce multiple coherences
quite slmilar to each other, we conclude that at least 9 Input channels
are necessary to adequately describe the long period rnoise at LASA.

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Noise at 3 Vertical

Arrays UBSO, GV-TX, AP-OK, Rept. No. 191, Project VT/6702, Con-
fract ¥ 33657-67-C-1313, Teledyne, Inc., Alexandria, Va., 1967.

This report shows multiple coherence versus frequency at three
vertical arrays of short-period, vertical-component seismometers,
One of the seismic traces, either the surface trace or the deepest
trace, is used as the output and 2 to 6 of the others are used as inputs.

The multiple coherence propertles of the noise are similar at
the thre~ vertical arrays with similar geometries. At all three sites
the downhole channels correlate with each other better than with the
surface channel. At all three sites the coherence between downhole
seismometers decreases markedly as their separation increases.

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Short Period Noise

at LASA, Rept. no. 190, Project VT/6702, Contract F-33657-67-C-
1313, Teledyne, Inc., Alexandria, Va., 1967,

This report shows multiple coherence versus frequency with 2
to 9 input channels for short period noise fields at LASA. Intersub-
array noise from the center seismometers in the 500 foot holes at
LASA shows low multiple coherence for all frequencies from 0.1 to
2.5 cps even with the closest subarrays represented. The intersub-
array multiple coherence indicates that the expected noise reduction
from a pradiction error filter is about 1 db over the filling interval
and about 0 db outside the fitting interval.

CHIBURIS, E. F., W. C. DEAN, Multiple Coherence of Short Period Noise

at UBSO, and TFSO, Rept. No. 192, Proje~t VT/6702, Contract F 33657-

67-C-1313, Teledyne, Inc., Alexandria, Va., 1967,

Multiple coherence gives a quantitative measure versus frequency
of how well a linear combination of n input channels can match the
(n + 1) st channel in a seismic array. If the inputs can match the
output exactly, then the multiple coherence is unity and only n channels
are necessary for short-period noise fields at UBSO and TFSO.

The multiple coherence of the noise at UBSO and TFSO short-
period, vertical-component arrays is high (greater than 0.9) over
the microseismic frequency band.

The decay of the multiple coherence of the noise with increasing
frequency is faster at TFSO than at UBSO and faster at UBSO than at
LASA.
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CAIBURIS, E. F., W. C. DEAN, Teleseismic Signal Alignment at the
Tonto Forest Extended Array, Seis. Data Lab, 12 9, Contract VT/
2037, AF 33(657)-12447, UED Earth Sci. Div., Teledyne Industries,
Inc., Alexandria, Va., 1965,

VESIAC 12,777 VU This report presents the results of determining significant travel-

AD 472 137 time anomalies at the TFSO extended array stations from more than
300 teleseisms. The results indicate that the station anomalies vary
wilh distance and azimuth, and are necessary for signal alignment.
The alignment by anomalies is shown to agree with the aliznment by
cross-correlations; the former method is recommended. Signal
alignment errors and possible explanations of the anomalies are
discussed,

CHIBURIS, E. F., R. A. HARTENBERGER, The Detection Threshold at the
Montana LASA, Rept, No. 185, Project VT/6702, Contract F 33657-
67-C-1313, ARPA Order No. 624, Teledyne, Inc., Alexandria, Va.,
1967.

VESIAC 16,383 VU Short-period P arrivals on LASA beamformed traces for 56

AD 815 579 teleseismic events were used to compute event magnitudes and
corresponding threshold magnitudes.

The average event magnitude reported by the USC & GS differed

by less than 0.1 from the average magnitude computed at LASA.
Threshcld magnitudes varied from 3.2 to 4.0; the average, 3.6, is
biased downward about 0.1, because of the magnitude factors (B) for
deep foci, and an additional 0.1-0.2 depending upon night-day noise
fluctuations at the LASA.

CHIBURIS, E. F.,, R. A, HARTENBERGER, LASA Signal and Noise Ampli-
tudes for Three Teleseismic Events, Scientific Report No. 151, Con-
tract VT/6702, AF 33(657)-15919, Teledyne Industries, UED Division,
Alexandria, Va., 1966,

VESIAC 14,642 VU Signal amplitudes, noise levels (rms) and S/N were computed from
AD 485032 L LASA recordings (1325 seismograms) of three teleseismic events; in
addition, unphased and phased subarray summations were formed.

The results of this study indicatle that signal amplitudes within a
subarray vary by a factor of three or four and that there is an equiva-
lent variation in subarray mean amplitudes across the entire LASA,
Noise levels, on the other hand, are fairly uniform across LASA for
a given event.

CHIBURIS, E. F., R. A, HARTENBERGER, Signal-to-Noise Ratio Improve-
ment by Time-Shifting and Summing LASA Seismograms, Sci. Rept,
No. 164, Contract VT/6702, AF 33(657)-15919, Teledyne Industrizs,
Inc., Earth Sciences Div., Alexandria, Va., 1966.

VESIAC 14,980 VU S-P LASA seismograms of 19 earthquakes were prefiltered, time-

AD 800 370 shifted, and summed by digital computer to determine for eagh event
the P-v;ave SNR gain relative to the average input. Compared.to the
mean, the "'signal'’' amplitude, (half the maximum peak-to-trough de-
flection in the P signature) was suppressed on each final trace about
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VESIAC 19,403 VU

VESIAC 19,534 VU

VESIAC 20,085 VU

VESIAC 16,364 VU
AD 814 688

3 db, whereas the root-mean-square level was lowered 18 to 21 db.
The prefiltering and signal alignment procedures, however, signifi-
cantly reduced the first-motion amplitude of unfiltered data, The
average SNR for each event was improved 15 to 18 db by summing

all LASA traces. Approximately 5 db of the improvement is attributed
to the modified time shifts resulting from the use of predetermined
average travel-time anomalies.

CHINNERY, M, A,, Earthquake Magnitude and Source Parameters, Sci.
Rept., Contract F44620-67C-0006, Brown Univ. Providence, R. L.,
1969

Previous attempts to find empirical linear relationships between
the magnitude, M, of an earthquake and the logaritl.m of one or more
of the source parameters (length L, width W, displacement D) are re-
viewed. The fault parameters associated with a set of 27 earthquakes
with strike-slip movement in the magnitude range 3.4 to 8.3 are used
to test these empirical relationships, It is found that there is no
linear relationship between M and log L or log W that is valid over
the whole magnitude range, However, a rather good linear relation-
ship is found between M and log D, Some improvement in determin-
ations of the displacement D for low magnitude events is necessary
in order to distinguish between these two formulas, It is surmised
that the second may be closer to the truth, The consequences of such
a relationship are discussed.

CHINNERY, M, A. and D. G. HARKRIDER, Seismology and Acoustic Gravity

Waves, Quarterly Letter Rept,, Contract F44620- 68C-0082, Brown Univ,,

Providence, R, L., 1969

This report summarizes the accomplishments of two tasks. The
interpretation of data from the 16 mm film records from LASA has
continued and the acoustic gravity wave programs are in the process
of being modified tc include the effect of heat conduction and viscosity.

CHINNERY, M. A, and D. G. HARKRIDER, Seismology and Acoustic Gravity

Waves, Quarterly Letter Rept., Cont-act F44620-68C-0082, Brown Univ.,

Providence, R. I., 1969

This letter report summarizes the accomplishments as follows:
(1) Attention is now being focused on three aspects of the P-wave
arrivals at the Large Aperture Seismic Array. (2) Theoretical baro-
grams have been calculated for atmospheric acoustic gravity wave
associated with Tsunamis.

CHOQI, S. C., Principal Component Analysis of Seismic Data and Direction
of the Principal Component for Seismic Record, Sci. Rept., Project
VT/6702, Contract F 33657-67C-1313, Teledyne, Inc., Alexandria,
Va., 1967.

This report consists of two technical notes prepared by S. C.
Choi, of the Measurement Analysis Corporation. In the first report,
principal component theory is developed. It was concluded that it
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seems quite worthwhile to investigate the applications of the princi-
pal component to seismic noise study. In the second report, the idea
that the direction of noise source might be determined by examination
of the principal component is pursued.

CISTERNAS, A., Research in Seismic Phenomena Connected with Earth-
quakes and Explosions, I. The Radiation of Elastic Waves ffom a
Spherical Cavity in a Half Space, I. Precision Detérmination of
Focal Depths and Epicenters of Earthquakes, Contr, No, AF 49(638)-

» Calif. Inst, of Tech., Pasadena, Cali ., 1964,

VESIAC 8580 vU In part I of this report, the dynamic response of an elastic half
space to an explosion in a buried spherical cavity is investigated by
two methods. The first methnd is implicit and gives the final ex-
pressions for the displacements at the free surface as a series of
spherical wave functions whose coefficients are solutions of an
infinite set of linear equations. The second method is based on
Schwarz's technique to solve boundary problems, and leads to an
iterative solution, In Part II of the report, a hypocenter location
program, which incorporates the method of least squares and auto-
matically accounts for crustal variations, has been written for an
IBM 7094 computer,

CLAERBOUT, J. F., The Isotropic Model of Microseisms, Contract AF
61(052)-702, Seismological Inst., Univ, of Uppsala, Uppsala, Sweden,
1964.

VESIAC 8643 b VU Theoretical study of isotropic microseisms, defined as the super -
AD 669 511 position of waves from all azimuthal angles, are made. Measurements
on the earth's surface should suffice to determine phase velocities
and relative powers of the surface modes present in isotropic micro-
seisms. It should also be possible to determine whether any of the
energy of these microseisms is due to body waves and, if so, to
determine its power.

CLAERBOUT, J. F., A Summary, by Illustrations, of Least Squares Fil-
ters with Constraints, Technical Note 1966-7, ESD-TDR-66-22, Con-
tract AF 19(628)-5167, Lincoln Lab., Mass. Inst. Tech., Lexington,
Mass., 1966,

VESIAC 14,108 VU Several methods of combining a number of time series into a
single series are discussed. They all involve individual filtering,
somewhat like Wiener filtering in that signal information is given in
the form of various linear constraints on the filter coefficients
rather than as a signal correlation function, and followed by summa-
tion, The formulas are worked out explicitly for the case of two time
series and three filter points and presented in such a way as to make
generalization clear.

CLARK, D. M., Long Range Seismic Measurements - AUK, Scientific
Report No. 134, Contract: VI/2037, AF 33(657)-12447, Teledyne,
Inc., UED, Alexandria, Va., 1966,
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An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long-Range Seismic Measurements. BOURBON, Project
VT/6702, Contract 33657-67C-1313, Teledyne, Inc,, Alexandria, Va.,

1967,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-times
and amplitudes of P, Pg, Lg, and surface waves are included along with
other unidentified phases.

CLARK, D. M., Lon Range Seismic Measurements - BRONZE, Sci, Rept,,
Rept. No. SDL 132, Contract VT/2037, AF 33(657)- 12447, Teledyne,
Inc., Earth Sciences Div., Alexandria, Va., 1965,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg Lg, and surface waves are included
along with other unidentified phases,

CLARK, D, M., Lon Range Seismic Measurements -BUFF, Sci. Rept.,
Rept. No. SDL No. 143, Contract VT/6702, AF 33(6575-15919, Teledyne-
Earth Sci. Div,, Alexandria, Va., 1966,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dig-
tinguishing between earthquakes and explosions. A tawle of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases,

CLARK, D. M., Long Range Seismic Measurements - CHARCOAL, Rept.
No. SDL Rept. 138, Contract VT 6702, AF 33(657 -15919, Teledyne
Industries, UED, Alexandria, Va., 1966,

An analysis of seismological data from an underground nuclear
explosion as a continuing study t¢ provide information to aid in dis-
tinguishing between earthquakes a:.d explosions. A table of travel~
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases,

CLARK, D. M., Long Range Seismic Measurements - CHARTREUSE, Sci.
Rept. No. 156, Contract VT/6702, AF 33(657)-15919, Teledyne Indus.,
Inc., Earth Sci. Div., Alexandria, Va., 1966,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis~
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tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M, Long- Range Seismic Measurements, CHASE III, Rept. No. 124,
Project VT/2037, Contract AF 33(657)-12447, UED Earth Sciences
Div., Teledyne, Inc., Alexandria, Virginia, 1965, .

An analysis of an underwater HE shot as a continuing study to
provide information to aid in distinguishing between earthquakes and
explosions. A table of travel times and amplitudes of P, Pg, Lg, and
surface waves are included along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements- CHASE IV, Sci. Rept.,
Rept. No. SDL No. 137, Contract VI/2037, AF 33(657)-124417, Teledyne,

Earth Sci. Div., Alexandria, Va., 1966.

An analysis of an underwater HE shot as a continuing study to
provide information to aid in distinguishing between earthquakes and
explosions. A table of travel times and amplitudes of identified as
well as unidentified phases is included.

CLARK, D. M,, Long Range Seismic Measurements - COMMODORE, Con-
tract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va., 1967.

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - CUP, Rept. No. SDL
Rept. 136, Contract VT/2037, AF 33(657)-12447, Teledyne, UED Earth
Sci. Div., Alexandria, Va., 1966.

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements-DILUTED WATERS,

Rept. No. 128, Contract AF 33(657)-12447, VELA T/2037, Teledyne,
Inc., Alexandria, Va., 1965,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions is presented. A table
of travel-times and amplitudes of P, Pg, Lg, and surface waves is
included along with other unidentified phases.
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CLARK, D. M., Long Range Seismic Measurements - DUMONT, Sci. Rept.,
Rept. No. SDL 160, Contract VI/6702, AF 33(657)-15919, Teledyne
Industries, Inc., Earth Sciences Div., Alexandria, Va., 1966.

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - DURYEA, Sci. Rept.
No. 153, Contract VT/6702, AF 33(657)-15919, Teledyne Industries,
Inc., Earth Sci. Div., Alexandria, Va., 1966.

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., E,. W. MOORE, and D. D. NELSON, Long-Range Seismic
Measurements — FAULTLESS, Rept. No. SDL-215, Contract VI/6702,
F 33657-67C-0945, Teledyne Indust., Inc,, Alexandria, Va., 1968,

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide informnation to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - GREELEY, Sci. Rept,,
Rept. No. SDL 180, Contract VI/6702, F 33657-67-C-1313, Teledyne
Industries, Inc., Earth Sci. Div., Alexandria, Va., 1967

An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information has been made
to aid in distinguishing between earthquakes and explosions. A tabl:
of travel-times and amplitudes of P, Pg, Lg, and surface waves are
included along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - HALF BEAK, SDL
Scientific Rept. No. 171, Contract VT/6702, AF 33(657)-15919,
Teledyne Industries, Earth Sci. Div., Alexandria, Va., 1966.

An analysis of seismological data was made from an underground
nuclear explosion as a continuing study to provide information to aid
in distinguishing between earthquakes and explosions. A table of
travel-times and amplitudes of P, Pg, Lg, and surface waves are in-
included along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - KLICKITAT, Rept.
No. SDL 131, Contract VI/2037, AF 33(657)-12447, UED Earth Sciences

Division, Teledyne, Inc., Alexandria, Va., 1965.
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VESIAC 13,012 VU An analysis of seismological data from an underground nuclear

AD 627 040 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves is included
along with other unidentified phases,

CLARK, D. M., Long Range Seismic Measurements - LONG SHOT, Rept,
SDL 133, Contract VT/2037, AF 33(657)- 12447, UED Earth Sciences
Division, Teledyne, Inc,, Alexandria, Va,, 1966

VESIAC 13,600 VU This report describes an aralysis of seismological data from an
AD 477 153 underground nuclear explosion as a continuing study to provide infor-
mation to aid in distinguishing between earthquakes and explosions,
A table of travel-times and amplitudes of P, Pg, Lg, and surface waves
are included along with other unidentified phases.

CLARK, D, M., Long-Range Seismic Measurements —NASH, Contract VT/
6702, F 33657-67C-1313, Teledyne, Inc., Alexandria, Va., 1967.

VESIAC 18,043 VU An analysis of seismological data from an underground nuclea:
explosion as a continuing stud, to provide information to aid in dis-
tinguishing between earthquakes and explosions, A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves =re included
along with other unidentified phases,

CLARK, D. M., Long Range Seismic Measurements - PALANQUIN, Sci,
Rept., Rept. No. SDL No. 144, Contract VT/6702, AF 33(657)-15919,
Teledyne, Earth Sci. Div., Alexandria, Va., 1966.

VESIAC 14,333 VU An analysis of seismological data from an underground nuclear
AD 631 340 explosion as a continuing study to provide information to aid in dis-

tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other" unidentified phases.

b

CLARK, D. M., Long Range Seismic Measurements PAR, Scientific
Report No. 135, Contract: VT/2037, AF 33(657)-12447, Teledyne,
Inc., UED, Alexandria, Va., 1966.

VESIAC 13,796 VU An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - PILE DRIVER,

Scientific Report No. 165, Contract VT, , AF 57)-15919,
Teledyne Indust., Earth Sci. Div., Alexandria, Va., 1966,
VESIAC 14,970 VU An analysis of seismological data from an underground nuclear

explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.
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CLARK, D. M., Long Range Scismic Measurements - PIN STRIPE, Sci.
Rept. No. 154, Contract VT/6702, AF 33(657)-15919, Teledyne Indus.,
Inc., Earth Sci. Div., Alexandria, Va., 1966.

VESIAC 14,824 VU An analysis of seismologica! data from an underground nuclear

AD 486 406 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - RED HOT, Sci. Rept.,
Rept. No. SDL No. 145, Contract VT/6702, AF 33{657)-15919, Teledyne
Eaifr ’ci. Div., Alexandria, Va., 1966.

VESIAC 14,334 VU An analysis of seismological data from an underground nuclear

AD 632 957 rXplosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, i ¢, and surface waves are included
along with other unidentified phasas.

CLARK, D. M., Long Range Seismic Measurements - REX, Sci. Rept. No.
152, Contract VT/6702, AF 33(657)-15919, Teledyne Industries, Inc.,
Earth Sci. Div., Alexandria, Va., 1966.

VESIAC 14,823 VU An analysis of seismological data from an underground nuclear

AD 486 267 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - ROCKVILLE DAM,
Sci. Rept., Rept. No. SDL 158, Contract VT/6702, AF 33(657)-15919,
Teledyne Industries, Inc., Earth Sciences Division, Alexandria, Va.,
1966.

VESIAC 14,961 VU An analysis of a Hil shot as a continuing study to provide infor-
AD 488 499 mation to aid in distinguishing between earthquakes and explosions.
A table of trave! times and amplitudes of P, Pg, Lg, and surface waves
are included along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - SCOTCH, Sci. Rept.,
Contract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va.,
1967.

VESIAC 17,316 VU An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D, M., Long Range Seismic Measurements - TAN, Scientific
Rept. No. 169, Contract VT/6702, AF 33{£57)-15919, Teledyne Industr.,
Earth Sci. Div., Alexandria, Va., 1966.
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VESIAC 15,045 VU An analysis of seismological data was made from an underground

AD 801 879 nuclear explosion as a continuing study to provide information to aid
in distinguishing between earthquakes and explosions, A table of
travel times and amplitudes of P, Pg, Lg, and surface waves are in-
cluded along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - TURF, Rept. No, SDL
130, Contract VT7§0§7, AT 33(657)-12447, UED Earth Sciences Div.,

Teledyne, Inc., Alexandria, Va., 1965,

VESIAC 13,013 VU An analysis of seismological data from an underground nuclear

AD 627 051 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves is included
along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements-WISHBONE, Rept.
No. 129, Contract AF 33({657'-12447, VELAT/2037, UED, Teledyne,
Inc., Alexandria, Va., 1965,

VESIAC 12,894 VU An analysis of seismological data from an underground nuclear
explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions is presented. A table
of travel-times and amplitudes of P, Pg, Lg, and surface waves is
included along with other unidentified phases.

CLARK, D. M., Long Range Seismic Measurements - YUBA, Rept. No.
SDL Rept. 140, Contract VI/6702, AF 33(657)-15919, Teledyne Indus-
tries, UED, Alexandria, Va., 1966,
VESIAC 14,228 VU An analysis of seismological data from an underground nuclear
AD 631 105 explosion as a continuing study to provide information to aid in dis-
tinguishing between earthquakes and explosions. A table of travel-
times and amplitudes of P, Pg, Lg, and surface waves are included
along with other unidentified phases.

CLARK, D, M,, Preliminary Beamforming Study of the TFO-37 Array,
Scientific Rept., Contract VI/8702, F33651-67C-0945, Teledyne

Indust., Inc., Alexandria, Va,, 1968,

VESIAC 18,010 VU Beamforming of the TFO-37 array reduces the rms of the noise

AD 832 059 up to 14 db over an average single sensor, and the signal/noise im-
provement approaches 14 db also depending on the band pass filter
used. The signal loss after beamforming and summing is approxi-
mately 1 db, Power spectra was also performed on the noise after
summation as well as on individual traces and showed a 15 db reduc-
tion at 1 cps; this is an improvement of N over an average single
element,

CLARK, J. W., A Seismic Classification Model, Sci. Rept., Rept. No. MTR-
305, ESD-TR-67-75, Contract AF 19{628)-5165, Mitre Corp., Bedford,
Mass., 1967,
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VESIAC 17,307 VU
AD 659 161

VESIAC 19,304 VU
AD 848 100

VESIAC 20,082 VU
AD 865 357

VESIAC 12,181 VU
AD 281 285

This report develops a very general classification uslng automat ke
non-parametric learning based on limited data of known classificatlon.
The model accepts dlserimlnants extracted from the selsmogram and
yields the probability that the Input was due 1o an earthquake or an ox-
ploslon. Thus, the discriminants are assumed 10 be avallable as Inputs,
Pattern recognition as used here is defined, the classification procedure
is outllned, the adaptive estimatlon of jolnt probabllity-densities from
a flnite number of multl-dimenslonal vectors of known classification
(the learning model) 18 dlscussed, a simplified flow diagran of the
learning mode! is presented, and the selection of necessa ry contro!
parameters s investigated.

COMNEN, T. )., Determination of Source Depth ty Spectral, Preudo-Auto-

covariance, and Cepstral Analysls, Scl. Rept., Rept. No. 229, Contract
VT/6702, F33651-68C- , Teledyne Indust,, Inc., Alexancria, Va.,
1969

Interference of P (or Pn) and P (or pPn) produce scailoped spec-
tra with a null period equal to the denth-phase time defay r. Deter-
mination of the null-frequency (f = 1 r), together with a knowledge
of the overburden compressional velocity, permits an estimate of the
source depth. Scalloping produced by station site structures is re-
duced by averaging a suite of station spectra. Further, the spectral
band available for analysis Is broadened be removing instrument re-
sponse. To objectively determine periodicities in the average spec-
trum, the cepstra and psuedo-autocovariance are computed. The
depth determination method employing spectral, psuedo-autocovariance,
and cepstral analysis 18 applied to nine Pn and P data sets for {ive
underground explosions. Five sets ylelded reasonaile estimates of
the shot depth.

COlEN, T. J., Seismoprints - Sci. Rept., Rept, No, 238, Contract VT /9706,

F33657-69C- , Teledyne Indust,, Inc., Alexandria, Va,, 1969

Contour spectrograms (seismoprints) of short-period P and P-
coda sigmals display power as a function of {requency and time.
Analyses of LONG SHOT and an Andreanof Island earthquake (22
November 1965) by means of seismoprints effectively show the com-
plex time-frequency-power relationships within the earthquake's P-
coda; the explosion prints exhibit muci simpler signatures, This
suggests that volume integrals derived from earthguake and explosion
seismoprints can be used to compute complexity factors. For the
explosions, repetitive, characteristic stgnatures are found for the P
and PcP arrivals (and for the P- and PcP-codas).

COKE, C., Seismological Stations in the Union of Soviet Sot:ialist Republics,

Rept. No. 4410-113-X, VESIAC Special Rept. Contract SD-178, Inst, of
Sci. & Tech., Univ. of Mich., Ann Arbor, Mich,, 1964.

This report presents a detailed description of the most consis-
tently active seismic stations In the USSR, Included is information
on the geography, geology, seismicity, and crustal characteristics in
the vicinity of the stations as well as the type of instruments in oper-
ation at the stations with their constants and {requency responses.
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COLLINS, J. L., and D, W. EVERTSON, Quarter] Status Rep
Contract CGS-1198 for the Perlod 1" November

ort No. 1 on

rrough

.lanunr! 1964, Contract GS- » Untv, of Texas, Austin, ’T‘exns,

Work was begun on the solion Seismic detection syst
Octaber. A 'one-meter selsmometer" was designed and
Is nearly complete. Plans have been made to conduct an
test of the seismometer at The Geotechnical Corporatlan
Texas. An equivalent electrical clrcuit has been derived
seismometer using classicai analogies. Background mat
solion llnear pressure detector Is included for reference

e in late
construction
extensive

, Garland,
for the
ertal on the

COLLINS, J. L., and D. W, EVERTSON, Quarterly Status Report No, 2,
1 Feinuary Through 30 April 1964, Contract CGS-1198, Univ, of

Texas, Austin, Texas, 1964,

Some experiments were jlerformed on the horizontal
Geotechnleal Corporation shake table at Garland, Texas,
were helpful, but not complete. It was decided to build a
shake table at Defense Research Lahoratory suitabie for
lar instrument, It is planned to conduc. some tests durin
quarter at the Sandia DBase, Albuquerque, New Mexico, p
deslgn work has been done on the vertical unit,

unit with the
These tests
horizontai
our particu-
£ the next
reliminary

COLLINS. J. L. and D. W, EVERTSON. A Solion Seismometer, VESIAC
Rept. No. 4410-77-X. Contr. No, SD-78, Univ, of Michigan, Inst, of

Sci. & Tech.. Ann Arbor, Michigan, 1964,

In this paper, the solion transducer and the basic pri

nciples

that describe the solion action are discussed. Also included is a

discussion of how the solion is Joined with a fluid inertial

mass sys-

tem in an effort to enhance the acceieration sensitivity of the trans-

ducer. Because the solion seismometer is new, an em

pirical

callbration has not yet been made. The sensitivity presented is based
upon the measured pressure response of the solion and the predicted

effects of the fluid mass system,

COLLIVER, M. M., P. DENLINGER, Oregon State University

Seismological

Bulletin No. 2, Rept. No. 16, Contract AF 19(628) 2778, Oregon State

Univ,, Corvallls, Oregon., 1964,

This bulletin lists the seismic data visually recorded during the

period October-December, 1963 at the two seismological

stations

{Corvallis and Klamath Falis) operated by Oregon State University,

Instrumentation included both S-P and L-P seismographs
vertical Benioff seismographs,

COLLIVER, M. M. and P, DEHLINGER, Scismological Buileti

plus small

n No, 1,

1 July to 30 Sept. 1963, Contr. No. AF 19(628)-2778, Orecgon State

Univ., Corvallis, Oregon, 1963.

This report contains data from the Oregon State University

seismic station at Corvallis, (one of the World-Wide Cooj

rerative
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Standard Seismograph Network of Stations), for the period 1 July to
30 September 1963. Instrumentation and station constants are given,
A list of abbreviations for data interpretation is given, Included are
dates of events, phases, times, periods and remarks.

CONNOR, J. J., Seismograph Calibration Standards, Project VELA
UNIFORM, Contr, Agency Document, Air Force Technical Applications
Center, Wash,, D. C,, 1963.

VESIAC 7572 VU The purpose of this report is to indicate proper seismograph
calibration standards and how to achieve them. The instructions
consider: 1) scope; 2) special calibration method (for short period,
long period, broadband, intermediate band); 3) daily calibration
(indicating proper frequencies and ground motion adjustments);

4) basic caiibration method; 5) calibration logs; formulae for com-
puting magnifications for the special calibration; 6) procedure for
determining calibrator coil motor constant; and general information
on tape recorder frequency and record time, and measurement and
recording of signal-to-noise ratio for each tape recorder channel,

COOK, K. L., and J. K. COSTAIN, Research Directed toward the Study of
PS Convcrted Seismic Waves, Semiannual Tech, Rept, No. 5, Contract
No. AF 19(638)-201, Univ. of Utah, Sdlt Lake City, Utah, 1963 (OFFICIAL
USE ONLY),

VESIAC 7246 VU O

COOK, K. L., J. K. COSTAIN, A Study of PS Converted Waves, Final Rept,
No. AFCRL 65-258, Contract AF 19{628) 201, Univ. of Utah, Salt Lake
City, Utah, 1965.

VESTAC 10,530 VU This investigatioi was concerned with the properties of PS con-

AD 615 474 verted waves to ascertain whether they can be detected consistently
on seismograms from underground nuclear explosions and earth-
quakes, and whether they can be used to distinguish such explosions
from earthquakes. The study included: a)theoretical considerations
of the amplitudes of PS and other co.verted waves as compared to
observed amplitudes; b) harmonic analysis of seismograms; c) analyses
earthquakes at the University of Utah stations and other stations--
to develop criteria for the recognition of PS converted waves was the
goal; d) recognition of waves recorded on vertical and horizontal
seismometers at Geotech.

CUSTAIN, J. K, and K. L. COOK, Tzbles of Enerpy Ratios, Amplitude
Ratios, and Phase Angles for Plane SV Waves, Special Report 4410-
96-X, SD-78, Univ. of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich.,
1965.

VESIAC 10,665 VU This report presents tabulations of energy ratios from Knott's
energy equation, amplitude ratios from the Zoeppritz equations, and
phase angles computed from the complex amplitude ratios for a plane
SV wave incident on a plane elastic discontinuity. All computations
were programmed in FORTRAN for an IBM 7040 digital computer.
For a Poisson's ratio of 0.250, incident angles were varied from 0
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deg. to 88 deg. in increments of 2 deg., except near phase change of
180 deg. in the real domain and near the critical angles where the
ratios were calculated in increments of 5 deg. Real and imaginary
coefficients were considered. Described are the varying parameters,
i".e compressional velocity ratios, and the density ratios used.

COSTAIN, J. K,, K, COOK, and S, T. ALGERMISSEN, Tables of Amplitude

and Energy Ratios for Plane SV Waves, VESIAC Spec, Rept, 4410-68-X,
mF%mE‘WWmst. of Sci, & Tech., Willow
Run Labs,, Ann Arbor, Mich., 1963,

This report presents tabulations of energy ratios calculated from
Knott's energy equation and amplitude ratios calculated from the Zeop-
pritz equations, for a plane SV wave incident on a plane elastic dis-
continuity, All computations were programmed in FORTRAN for an
IBM 1620 digital computer, The variation of incident angles is de-
scribed. Both real and imaginary coefficients were considered in the
calculations, The varying parameters were the velocity ratio and
density ratio across each interface, and the angle of incidence, Com-
putation of energy and amplitude ratios is described, The kinds of
compressional velocity ratios and density ratios that were used are
described,

COX, D. C. and R. H. JOHNSON, Pacific T-Phase Epicenters, Tech. Summ,

Rept. No. 3, Contract No, Nonr 3748{01), Univ. of Hawalii, Honolulu,
Hawaii, 1962,

Earthquake T-phases were studied by means of sound-channel
hydrophones cf the Pacific Missile Range at Kaneohe, Hawaii. A
rotating-drum-type recorder allowed continuous monitoring of the
sound channel. The record consists of a logarithmic presentation of
sound power versus time. A geographic study was made of T-phase
sources and associated earthquake epicenters,

The seismicity of Hawaii places the Kaneohe hydrophones in the
unique position of recording seismic waves in the process of trans-
formation to underwater sound. Several local earthquakes have been
identified and parameters of reception of this type of signal are dis-
cussed,

COX, K. C. and R. H. JOHNSON, T- Phase Study, Semiannual Tech. Study

Rept. No. 1, Contract No. Nonr 3748(01), Univ. of Hawaii, Honolulu,
Hawaii, 1962,

This is a Hawaii Inst. of Geophys. report on research for a con-
tract which requires the monitoring by deep hydrophone and studying
of all submarine low-frequency acoustic events. Due to the pacity
of large-yield submarine explosions, the bulk of attenuation is neces-
sarily concentrated on earthquake T-phases. Initial study is being
made of the following points: 1) T-phase source location: 2} Areas
from which identified T-phases are received; and 3) Spectral com-
position of representative signals.
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CRAMPIN, S., Higher Modes of Seismic Surface Waves, Preliminary Ob-
servations, Contract AF 61{052)-702, Seismological Inst,, Univ. of
Uppsala, Uppsala, Sweden, 1964,

VESIAC 8640 a VU ltigher modes are found in about 40 percent of earthquakes with

AD 832 568 L medium amplitude in Sweden. They are confined to continental paths
avoiding disturbed areas of the crust, The higher mode group velocity
dispersion curves of 81 of these earthquakes are presented here.

CRAMPIN, 8., M. B.&TH, Higher Modes of Seismic Surface Waves - Mode
Separation Appendix, Contract AF 61{052)-702, Seismological Inst.,
Univ. of Uppsala, Uppsala, Sweden, 1964,

VESIAC 10,030 vU A digital computer is used to filter seismograms in order to

AD 633 304 separvate the higher modes from each other and from fundamental
modes and microseisms. The {lltered traces show higher modes for a
longer time than the original seismogram and modes may be visible
which were previously undetected. Mode Separation results in some
alterations to dispersion eurves measured from original selsmograms,

CREASEY, G., Auxlliary Processor Simulator, CPO Special Rept. No, 3,
Contract VT/6704, AF 33(657)- 14648, Texas Inst., Inc.. Dallas, Texas,
1967

VESIAC 19,498 VU The digital MCF auxiliary processor has been sinolated by a
computer program to facilitate the checkout of the processor and to
study various operating parameters, The program follows the logic
of the processor as much as possible and contains the following main
sections: basic MCF filter routine, beam-steer routine, Wiener
power processor, UK processor, Flsher output controller, and divide
routine,

CROUCIL D. B., Analysis of Subarriy Wavenumber Spectra-Large-Array
Signal and Noise Analysis, Special Sci. Rept. No. 6, Contracts: VT/
, AF 57)-16678, ARPA Order No. 599, Texas Inst.. Inc., Dallas,
Texas, 1967.

VESIAC 17,128 VU The amblent seismic noise at LASA was studied using high-reso-
lutlon wavenumber spectra obtained for several subarrays chosen from
seven nolse samples covering a seven month pertod. A comparison
of the high-resohitlon spectra with conventional spectra measured at
two subarrays for one of the noise samples was niade.

CROUCH, D, B., Detection of Di_sg_rgle__z'_\rrlv;lls in Mantle ’-Wave Noise
Large-Array Signal and Noise Amilysis, Special Sci, Report No. 5,
Contract VT/6707, AF 33{657)-16678, Texas Inst., Inc., Dallas, Texas,

1967.

VESIAC 16914 VU Two technlques have been used to identlfy discrete P-wave arri-
vals. One method, Fisher analysis of variance, provides an output
time function which measures the likelihood of an arrival In a speclfic
segment of noise. The other technlque calculates a moving power
spectra and looks for spectral charactertstics which are sufficiently
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deviant from the expectod values of a Gausstan stationary proe ess,
Ustog an 8-min nnise simple, the methods were able {o dot ect no dis-
crete arrvivals propagal i across the array as plane waves. Within
the resolving power of these tests, no small P owyvelets appeared to
be in the mantle P-w., « noise,

CUMMING, G, L., Investigation of the Crust in Western Canada by Seismic

Refeaetion, Semiannual Teghr, Rept., Conir, No, AFTID{628)-2835 Univ,

of Albevta, Fdmonten, Alberta, Canada, 1964,

Preliminary teavel time curves for the data fvom Sufficld, Alberta
lo Swift Cuvrend, Saskatchewin are interpreted. The travel time curve

from Suffield to Swift Curren shows well defined first arrivals to a
distanee of 225 km, The arrivals from 125 km, 75 km, and 100 km
are deseribed, and a well veloelly survey to hasement approximately
10 km from the Suffield shot point, The profile also vields i pood
haeup of second arrivals with avelocity elose to 8 km see and an
tercept fime of 9 seconds, Reverse contvol for this profile is pre-
sented for data shot from Swift Current, west {o g point somewhat
bevond the Suffield shot point. I Section 2 of the report power speg-
tra are discussed; in Seetion 3 magnetotelhuric measurement s aee
mterpreted,

CUMMING, i, 1., lu\‘vslil::llipn of the Crust in Westemn Canada by Seismic
Refraction, Semi, Pech. Rept., Contr, No. AR 19{628)-2835, tiniv. of
Alberta, Alberta, Cimada, 1964,

Fhis report includes g copy of one of the deep- reflection records
obtained in the summer of 1964 inthe vieinity of the refraction line
from Suffield west, This record shows o s rong reflection at 1.5
seconds, and several weaker and less colerent refleetions in the
following portion of (he record, to a time of ghout 15 seconds, Phere
is hHttle indication of v cotterent arrivals between the end of the
first arrival pulse and (he reflection at TS seconds, Fach shot
consisted of four 100-foot hotes wWith 50 Ibs. of dviamite in each
hole. The holes were 100 (0 200 feet apart in line with the profile,
inan attempt to caneel surfice waves,  Enhancement of the desired
frequency tand, and intormation helpful in separating reflections from
possible multiples were obtiined,

CUMMING, G. L., K. R, RANASEWICH, Crustal & ructure in Westorn Canada,

Final 8ei, Rept., | May 1963 (0 30 April 1866, Rept. No, AFCRIL-66
a1, Contract AR 10(628) 2837, Univ, of Alberta, Fdmonton, Aberta,
Canada, 1966,

This report deals with erustal seismic refraction and reflection
mersnrements in western Canadar, Fvidence is presented to support
three major layers i the erust helow the sediments, with velocitios
of 6.1, 6.5 & 7.2 km see. The total crustal thickness s about 15 km.
Refraction measurement s mdicate substantial Lteral velocity varia-
tions in the crust, and these are related to Lirpe vartions m (he
pravity ficld. Preliminary data suppest the presence of o tow veloe ity
Laver in the upper mantle at g depth of about 120 ki, Refleetion
measurements mdueate et o1 st vong reflectimg hovicon is present at

adepth close to the top of the 7.2 km see hiver, This veflector appears

to be continuous over distances of several tens of kilometers,
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CUMMING, G. L., G. T. MAUREAU, Crustal Structure in Western Canada,
Sci. Rept. No. 1, Rept. No. AFCRL-65-15, Contract AF 19(628)-2835,
Univ. of Alberta, Alberta, Canada, 1964,

VESIAC 9581 VU In the summers of 1963 and 1964, a double-ended refraction pro-

AD 611 129 file was shot beiween Suffield, Alberta and Swift Current, Saskatchewan.
A six layer earth model was obtained, the crustal thickness under the
east shot point (Swift Current) being 42 kms and the thickness under
the west shot point (Suffield) being 51 kms. These data are similar
to those reported by Meyer and McCamy in Montana, just south of the
line of the authors of this article. Previous control west from Suffield
has been extended into the Rocky Mountains. Since these data are not
reversed, definitive interpretation is not possible. Alternative inter-
pretations arc p-esented. Power spectra indicate little change in fre-
quency with distance from the shot point; however, two dominant fre-
quencies of seismic information are presented,

CURRIE, R, G., A Comparison of Long Shot and Earthquakes, Final Tech.
Rept., Rept. No. RP-40, Contract AF-AFOSR-1022-66, Arctic Inst.
of North Am., Montreai, Quebec, 1967.

VESIAC 17,018 VU The seismic signal generated by the underground nuclear ex-

AD 661 976 plosion, Long Shot, has been compared with seismic signals of earth-
quake origin and found to be similar on a regional scale. Negative
Long Shot magnitude residuals are associated with areas of recent
tectonic activity as are late arrivals, while positive Long Shot mag-
nitude residuals and early arrivals have been found to be associated
with tectonically stable regions, These trends are coincident with
those indicated by data from other seismic events.

CUSHING, V. J., W. A, LOSAW, and D. M. REILY, Characteristic Emis-
sions from an Underground Explosion, Computational Technique and

esults, Contr. No, DA-49-146-XZ-089, Engineering-Physics, Co.,
Rockville, Md., 1964,
VESIAC 8013 VU During the past year a computational program has been under

development to describe the mechanical disturbance generated by
an underground explosion. In this report, the basic equations which
describe the propagation of intense mechanical disturbances through
geologic media arc Jdiscussed. Additionally, the authors describe
techniques for implementing the numerical solution of the equations
of wave propagation applicable to both the region of linear and non-
linear coustitutive behavior; and in particular, they have written

a computer program, using a "umerical technique which allows one
to solve the wave propagation problem for a medium having an
equation of state which loads and unloads along different state point
loci,

CUSHING, V.J., ). REILY, and W. LOSAW, Characteristic Emissions From
An Underground Explosion, Rept. No. DASA 1689, Contract DA-49-
146-XZ-089, Engineering-Physics Company, Rockville, Maryland,
1965.

VESIAC 13,014 VU The propagation of a mechanical disturbance from a point-source
AD 476 003 explosion with particular emphasis on characteristic waveshapes as
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effected by bulk equations-of-state is investigated. The principal con-
cern here is with the analysis and with numerical methods for studying
the progress of an underground shock wave through the crushable
region near the explosive source. The numerical method is noteworthy
in that it can accommodate qui‘e general bulk equation-of-state infor-
mation (including different loacing and unloading characteristics), It
is intended that the numerica. anaiysis be coupled to a suitable linear
analysis so that waveshapes in the near seismic region may be com-
pared with the available experimental data.

DATSKEVICH, A. A., ""Testing of Seismic Receivers,"’ Prihiadna_)g_ceoriz.,
No. 13, pp. 47-64, 1956, (Translated from Russian), Contract SD-78,

The seismic receiver is the input unit of the recording channei
of any seismometric or vibrometric apparatus. In view of this, the
parameters of the seismic receiver are of decisive importance to the
characteristics of the recording channel as a whoie. For this reason,
the sound selection of the parameters characterizing the receiver
and the working out of methods of measuring and checking these para-
meters are very significant; and the lack of attention to this problem
leads to difficuities in designing andconstructing apparatus for seismic
expioration. In this paper is established a system of parameters
characteriziny the receiver. A method is chosen for their measure-
ment and control. The concept of the seismic receiver as electro-
mechanicai dipole is used.

DAUBIN, 8. C., acific "SOFAR" Velocity Caiibration Experiment, TR
§5-28, Contract NOnr » GM Defense Res. Lab., Santa Barbara,
Calif., 1965,

Experimentai results of SOFAR velocity measurements made be-
tween Hawaii and the California coast aud between Hawuaii and certain
islands in the Pacific in the summer of 1964 are given. Locations of
expiosive source stations are given, A source location program for
the IBM 7040 computer was developed and used to iocate explosive
sound sources from signals received at a widely spaced ensemble of
receiving stations. Signais were recorded by various stations in the
North Central Pacific and also by an acoustic monitoring buoy station
anchoreu off the California coast. The objectives of the experiment
are given,

DAVIES, D., Seismic Discrimination, Semiannual Tech. Summ. Rept., 1
Jan, to 30 June 1970, Rept. No. ESD-TR-70-193, Contracts: AF
19(628)-5167, AF 49(638)-1763, Lincoln Labs., M. I. T., Lexington,
Mass,, 1970

Detailed studies of short-period characteristics of explosive
sources on a giobal basis have been completed. Substantial effort
has been expended in the study of propagation path phenomena, aimed
at the understanding of discriminant capabilities and limitations at
low magnitudes, LASA data have been used for several projects
involving the detailed characteristics of seismic waves from explosions
and earthquakes. A continuous improvement in our data facilities
and automatic processing capabilities is reported.
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DAVIS, R. W., Evaluation of B and D Summation Traces at the Tonto For-

est Seismological Observatory, Spec. Rept. No. 13, Project VI/70,
Contract AF 33(657)-7147, United Electro Dynamics, Inc., Pasadena,
Calif., 1964,

VESIAC 11,790 VU Data from a recurding period of two full months have been ana-

AD 609 531 lyzed. Table I tabulates these results. Briefly, these may be
summarized as follows: a)Summations B and B, appear to be nearly
identical in quality of signal reception to Summaalons D and D, at the
gains used. b) Summation D, has a mcie prominent high frequency
background than Summation 2B . This reduces its reception quality
very slightly on low level even?s. c) The increase in high frequency
background due to increased gains on Sums B, and D,, and particular-
ly on Sums B, and D, decreases the probabilily of "ip" starts, This
Is to be expegted from past analytic experience.

DAVIS, W. J., Analysis of 2 CPS Wave Trains on the Seismograph Array
at Mould Bay, Northwest Territory, Cana a, Contr. Agency Document,
Air Force Technical Applications Center, Wash., D. C., 1964,

VESIAC 7612 VU This paper reports results at the VELA Seismological Center
of an investigation to determine the source direction and phase
velocity of wave trains using cross-correlation techniques, The
array at Mould Bay produced seismograms on August 2nd and 8th
1963, showing a series of sinusoidal wave trains containing a few
too many tens of cycles. The series of wave trains persisted for
20-30 minutes. Peak amplitudes, periods, dominant frequencies
are discussed, The emergent character of each wave train makes
it difficult to estimate the direction and velocity of propagation,
On a few of the shorter wave trains, the step-out of the dominant
energy suggests a north travelling wave of very slow velocity, But
generally the step-out is indeterminant.

DAVIS, W. J., Large Aperture Arrays, Contract: Agency Document, Air
Force Tech. Appl. Center, Washington, D. C., 1965,

VESIAC 13,858-1 VU An array, when operated as a velocity-phase simple summation,

AD 648 415 is a wavenumber filter. The filter passes events corresponding to
the phasing velocity and attenuates all other events. If the phasing
velocity is constant over the array, the response of the wavenumber
filter is a function only of the array geometry. The authors examine
the wavenumber response of LASA and suggest an alternative geom-
etry for any subsequent LASA development.

DAVIS, W. J., Operation MIRACLE PLAY, VELA UNIFORM Program,
Contract Agency Document, Defense Atomic Support Agency, Sandia
Base, N. M., 1968,

VESIAC 13,210 VU This is the test plan for Operation Miracle Play, a serles of
detonable gas shots in the Salmon/Sterling cavity. The cavity is lo-
cated in the Tatum Salt Dome near Hattiesburg, Mississippi. The
operation has two principal objectives: simulation of blast effects
of contained, underground nuclear explosions in cavities and mea-
surement of the reduction in decoupling caused by overdriving a
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cavity. Three shots are planned. Two will have a yield of 315 tons
and a third will have a yield of about 890 tons. The first shot is ex-
pected to match the Sterling event, The second shot is to examine
the effect of the trapped water and additional spalled material from
the first shot on the response of the cavity. If the first two shots
yield similar distant earth motion, then the third shot will be exe-
cuted. The events are scheduled for December 1968 and February
and April 1969,

DAVIS, W. J., and J. C. BRADFORD, Analysis of Short-Period Noise and

Arrays at Three English Seismological Observatories, Agency Doc-
ment, Vela Seismological Center, Washington, D, C., 1965

From data supplied by the United Kingdom Atomic Energy Autho-
rity, the structure of the vertical component of the earth's noise field
is described in terms of its power as a function of frequency and wave
number at three observatories. The wave-number response of the
arrays on the basis of a uniformly weighted summation is computed.
The three observatories studied were: Eskdalemuir, Scotland;
Yellowknife, Canada; and Pole Mountain, Wyoming,

Meaningful wave-number spectra were obtained for Eskdalemuir
and, in part, for Pole Mountain. The large relative spacing of the
array eiements at Yellowknife caused severe aliasing, leading to un-
interpretable spectra,

DAY, J. D., D. W. MURRELL, Ground and Water Shock Measurement -

PROJECT L.ONGSHOT, Final Rejt, No. VUF-2701, Contract. Agency
Document, Defense Atomic Support Agency, Washington, D. C,, 1967.

Excellent ground motion records of the LONGSHOT event were
obtained, both surface and downhole from the event. In addition, two
of the four water stations produced good data. The explosion was
successfully contained despile a surface zero transient displacement
of 7.3 feet. The ground-induced water pressure at the close-in shore-
line stations was insufficient to injure marine wildlife.

DEAN, W, C,, Fourier-Laguerre Transforms, Section II, Contract No, AF

49(638)-1117, United ElectroDynamics, Inc., Alexandria, Va., 1963,

This paper describes the numerical methods suitable for machine
computation of both direct and inverse Fourier transforms from the
Laguerre expansions, These methods show how both the semi-infinite
time and {requency domains are covered simultaneously by a finite
number of sample points. The Laguerre sampling points in time clus-
ter near the origin, and the Laguerre sampling points in frequeney
cluster symmetrically about resonance on a logarithmic frequency
scale. Examples given show that convergence of the method is best
for low Q, singly resonant filters and transients,

DEAN, W, C,, Inverse Filtering of Seismic Signals, Contr. No. VT/2037,

AF 33(657)-T427, United ElectroDvnamics, Inc., Pasadena, Calif.,
1962,
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The objective of inverse filtering for the problem of seismic
blast identitication is to remove the distortion effects of the trans-
mission mrdium. After discussion the theory of inverse filtering,
the author shows that the two major obstacles, with regard to the
use of inverse filtering for seismic blast identification are: a)finding
what the proper filter to invert is, and b) noise. There are several
approaches. The advantages and disadvantages of each are discussed.
The approaches discussed here are: a) phase equaliza.ion mnethod;

b) auto- and cross-correlations; ¢) non-linear inverse filters; and
d) inverting (known) recording instruments (e.g., the seismometers),

DEAN, W. C., Long-Range Seismic Measurements - KNICKERBOCKER,

Rept. No, SDL-208, Confract VT/670Z, F33657-67C- 1313, Teledyne,

Inc., Alexandria, Va., 1968

The purpose of this report is to provide an analysis of data re-
sulting from the KNICKERBOCKER event recorded by the LRSM teams
and the VELA observatories and a preliminary summary of data re-
ported by other permanent and temporary seismographic stations,

DIEAN, W. C., Preliminary Plans: SDL Processing of LASA Data, Con-

tract: VT/5071, AF 33(657)- 14104, Teledyne, Inc., UED, Alexandria,
Va., 1965,

The requirements for velocity filtering teleseismic P waves over
a large array are discussed, as well as the basic approaches to
velocity filtering inputs. Experience with TFSO shows that the travel-
time anomalies determined by film analysis and by computer cross-
correlation are in agreement, The author recommends film analysis
since it is faster. Also, it is cheaper and more convenient to save
the large quantities of LASA data necessary to calibrate the array in
all desired azimuths and distances on film rather than magnetic tape,

DEAN, W. C., Rayleigh Wave Rejection by Optimum Filtering of Vertical

Arrays, Sci. Rept. No. 166, Contract VT/6702, AF 33(657)-15919,
Teledyne Industries, Inc., Earth Sciences Division, Alexandria, Va.,
1966.

Optimum array processes such as the maximum -likelihood filters
are usually derived from the cross-correlation matrix of the time
series outputs of the array. With a vertical array, however, the corre-
lations of the incoming P-wave signals and Rayleigh-wave noise are
predictable from the structure. This paper presents the theory of
maximum-likelihood filters in vertical arrays which can provide un-
distorted estimates of the signal or the various Rayleigh modes with
the other modes cancelled out, The performance of these optimum
processes will be dependent upon the validity of the underlying assump-
tions presented here. Examples are shown of the performance of the
optimum filters using synthesized data where the underlying assump-
tions are satisfied.

DEAN, W, C., Seismic Data Laboratory - Services Report, Sci, Rept., Con-

tract VT/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, Va., 1968,
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This report lists the data services, computer programs and other
data available from the seismic data laboratory. The following items
are described: (1) digital coniputer programs; (2) digitized seismic
data; (3) U. S. Coast and Geodetic Survey Epicenters; (4) Earthquake
Bulletin data; and (5) Shot report data from 82 U. S. nuclear explosions.

DEAN, W. C., Seismological Applications of Orthogonal Function Stud
Expansions, Quarterly Rep{. No. 2, T May Through 31 July 1962,

ontract AF 49(638)-1117, United ElectroDynamics, Inc., Pasadena,
Calif., 1962,

A generalized class of functions orthogonal over the range of
greater than or equal to zero to less than or equal to infinity possess
frequency r=sronses which are rational fractions with the pattr vn of
zerns equivaleat to the mirror image of the pattern of poles across
the imaginary frequency axis. Consequently, complete sets of orthog-
onal functions can be defined by specifying their pole patterns, Cir-
cuits with these same frequency responses, modeled on an analog
computer, have impulse responses which are the orthogonal functions
themselves, Evamples of several such sets, presented here, show
what resonant and decay characteristics of the time functions result
from different pole patterns,

DEAN, W, C., Se.smological Applications of Orthogonal Function Expan-

sions, Semiannual Tech, Summ, Rept, No. 3, Contract No. AF 49{(638)-
1117, United ElectroDynamics, Inc,, Pasadena, Calif., 1962,

A generalized class of functions orthogonal over the range less
than or equal to zero to less than or equal to infinity possess frequency
responses which are rational fractions with the pattern of zeros equiva-
lent to the mirror image of the pattern of poles across the imaginary
frequency axis, Consequently, complete sets of orthogonal functions
can be defined by specifying their pole patterns, Circuits with these
same frequency responses, modeled on an analog computer, have
impulse responses which are the orthogonal functions themselves.
Examples of several such sets, presented here, show what resonant
and decay characteristics of the time functions result from different
pole patterns. Also examples of the performance of the Laguerre
analyzer are included.

DEAN, W, C., Seismological Applications of Orthogonal Function Expansions,

Semiannual Tech, Summ, Rept. No. 8, Contract No. AF 49(638)-1117,
United ElectroDynamics, Inc., Pasadena, Calif., 1963,

Investigations of time varying spectra of earthquake and shot
data using orthogonal filters are continuing, This report presents
some of the first variable density records with time as the continuous
variable and frequency (or orthogonal channel) as the discrete variable,
The report also contains four papers that have been or will be pre-
sented for publication. Section II presents the basic paper of this
orthogonal function study on Fourier-Laguerre transforms, Section
Il presents t. e zeros and weight factors necessary to the numerical
evaluation of Fourier-Laguerre transforms for selected Laguerre
polynomials. Section IV considers generalized Laguerre functions
and their Laplace transforms; Section V considers seismological
applications of Laguerre expansions,
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DEAN, W. C., Seismological Applications of Orthogonal Function Expan-
sions, Semiannual Tech, Summ, Rept, No. 11, Contract AF 49(638)-
1117, United ElectroDynamics, Inc., Pasadena, Calif., 1964.

VESIAC 7520 VU This report is in three sections. Section I presents some tele-

AD 432 765 seismic events recorded through the time varying spectral analyzer
using orthogonal and non-orthogonal filters. Section II presents a
method for efficient simulation of analog filters in a digital computer.
Section II also discusses attempts to imprcve the accuracy of this
basic approach. Section III describes studies of the rate of conver-
gence of orthogonal expansions for teleseismic P waves. These
studies show that fast convergence of orthogonal expansions for
teleseismic P waves are particularly sensitive to Q as well as reso-
nant frequency. These teleseisms seem to have resonances near
1.0 cps and Q's from 1.0 to 2.0,

DEAN, W, C., Teleseismic Signal and Noise Correlations at the Tonto
Forest Extended Array, Rept. No. 123, Project VT/20317, Contract
AF 33(657) 12447, UED Teledyne, Alexandria, Va., 1965,

VESIAC 11,796 VU This report presents signal correlations for P-waves from some

AD 466 975 teleseismic events recorded over the TFSO extended array. The
variation of correlation with distance is determined [rom the seismo-
meter separation. The variation with frequency is detcrmined by
filtering the seismograms prior to correlating. Noise correlations
are determined by the same analysis for data samples just prior to
the onset of the signals. Six results of this correlation study are
included.

DEAN, W, C., L. D. ENOCHSON, and R. H. SHUMWAY, The Coherency
Analysis of Seismic Noise, Sci. Rept. No. 155, Contract VI/6702,
AF 33(657)-15019, Teledyne Industries, Inc., Earth Sciences Div.,
Alexandria, Va., 1966.

VESIAC 14,822 VU Theory of coherency analysis of noise at seismic arrays is de-

AD 486 405 scribed and illustrated by a synthetic example. The theory is applied
to data from a couple of arrays, CPO in Tennessee and a LASA sub-
array in Montana. Ordinary coherency is shown to be inadequate to
describe many multi-input, single-output systems. Partial coherency
can be descriptive but may be computationally unstable. Multiple
coherency is computationally stable and provides a measure of the
number of sensors necessary in an array to adequately describe the
coherent noise power.

DEAN, W. C., R. H, SHUMWAY, and C. S, DURIS, Best Linear Unbiased
Estimation for Multivariate Stationary Processes, Sci. Rept. No. 201,
Contract VI/6702, F33657-67C-1313, Teledyne, Inc., Alexandria, va.,
1968.

VESIAC 17,992 VU The general linear hypothesis is formulated for a multivariate
stationary stochastic process. The best (minimum variance) linear
unbiased estimates are derived for the regression functions and it is
shown that many signal estimation problems are special cases of the
general linear model. Several examples are presented illustrating
the technique for particular multivariate processes.
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DEAN, W, C, and H, P, THIELMAN, Generalized Laguerre Functions, Sec-

tion IV, Contract No, AF 49(638)-1117, United ElectroDynamics, Inc.,
Alexandria, Va., 1963,

A simple recursion formula is given for obtaining the Lapiace
and Fourier transforms of generalized T aguerre functions. On the
basis of Parseval's theorem, the obtained Fourier transforms, which
are rational functions, are shown to be orthogonal and normalized
over the entire real axis. It is also shown that the Laplace functions
yield a simple way for designing an analog circuit for generating these
Laguerre functions, A block diagram of this circuit is given,

DE BREMAECKER, J. C., Possibilities and Limitations of the Direct FM

Seismographs, VESIAC Rept. No. 4410-77-X, Univ. of Michigan,
Inst. of Sci. & Tech.. Ann Arbor, Mich., 1964,

Exainined are the advantages and the limitations of each com~
ponent of the direct FM system. Also given is a typical example of
the use of this system. The scheme used is briefly reviewed: it is
the familiar push-pull capacitor transducers method. The heterodyned
frequency is counted and constitutes the digital output. It also is
converted into a voltage which drives two feedback circuits, one
which greatly attenuates the very low frequencies, and one which does
the same thing for the very high ones. The first one is an amplifier
with an RC network having a very long time constant; che other is
another amplifier and a high-pass filter. Described is the voltage
variable capacitor driven by the latter,

DEFANTI, D. J., J. E. SPENCE, Love Wave Diffraction in a Variable

Thickness Surface Layer, Rept., No. AFCRL 65-155, Contract AF
19{628)-319, University of Rhode Island, Kingston, R. I., 1965,

Consideration is given tu the mixed boundary value problem of
Love wave propagation in a solid layer over a solid half-space where
the layer undergoes an abrupt change in thickness. Both the layer and
half-space are considered to be homogeneous elastic media. Interest
is focused on the amplitudes of the transmitted and reflected Love
waves relative to the magnitude of the excitation. Using a function-
thevretic argument based on the Wiener-Hopf technique integral ex-
pressions for the total fields are obtained. The transmission and
reflection coefficients are then extracted by a standard appeal to the
calculus of residues.

DEFENSE ATOMIC SUPPORT AGENCY (STAFF), Project LONGSHOT -

Report of Operations, Project VELA UNIFORM, Final Rept. No. VUF-
2701, Contract: Agency Document, Defense Atomic Support Agency,
Wash,, D, C., 1967,

The climax of Project LONGSHOT came at 2100 hours GMT, 29
October 1965, when the 80-kt device was detonated at a depth of 2,300
feet below the surface on Amchitka Island (Aleutian chain), Alaska,
at about 510 21' 17'" north latitude and 1790 10' 57" east longitude.
Accomplished to provide seismological data for use in improving our
nation's capability to detect, locate, and identify underground nuclear
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tests, the event was announced prior to shot time so that special and
regular seismographic stations throughout the world could prepare

for and record the related signals. The advanced preparation, along
with the high yield and apparently excellent cupling of energy, resulted
in an abundance of exceptionally good seismographs, many at great
distances,

DEHLINGER, P., Investigations on the Seismicity and Crustal and Subcrustal

Structures in Oregon, Final Report, Rept. No. AFCRL-66-478, Contract
AF 19(628)-2778, Oregon State Univ,, Corvallig, Oregon, 1966.

This project concerns an investigation of the seismicity and the
nature of the crustal and subcrustal structures of the Pacific North-
west. It involved studying seismograms from local earthquakes re-
corded at stations in the Pacific Northwest states, developing locul
travel-time curves for Oregon and adjacent regions, studying surface
wave dispersion travelling across the northwest states and deterniining
crustal structures from the dispersion. A special seismic station
was established at Klamath Falls, Oregon, to aid in this study. Results
of the project are given, and work which should be undertaken in the
future is described.

DEHLINGER, P. and J. W, BERG, Seismicity of Oregon, First Semiannual

Tech, Rept., Contract No, AF 19(628)-2778, egon State College,
Corvallis, Oregon, 1963,

The objectives of the project are to investigate variations in
crustal and subcrustal structures in and surrounding Oregon, to
investigate the seismicity of Oregon and off the Oregon coast, to deter-
mine velocities of different seismic waves orginating from local
earthquakes and quarry blasts, to investigate methods of determining
focal depths of local quakes, and to study surface wave dispersion,
background noise, and other phenomena, During the first six months,
a small vertical Benioff seismometer was purchased; the Portland
earthquake of November 6, 1962 was studied; truv-al time curves for
Oregon and surrounding regions were constructed, Four curves were
constructed because of Pn wave velocity variation,

DEHLINGER, P., and J. W. BERG, Seismicity of Oregon, Third Semi-

annual Technical Report, Contract AF 19(628)- 21778, Oregon State
Univ., Corvallis, Oregon, 1964,

This is the third semi-annual technical report, covering the
period 15 March to 15 September 1964, on the project "Investigations
on the Seismicity and Crustal Structure in Oregon." Presented is a
discussion of accompllshments of the reporting period, which were:
(1) Further investigation of the nature of subcrustal materials in the
Pacific Northwest; (2) Studies of the nature of the wave arriving 1 to
8 sec after Py; (3) Investigations of surface wave dispersion in the
pacific northwest; (4) Compiling and sending out of seismological
bulletins of earthquake recordings made at the Corvallis and Klamath
Falls stations; and (5) Operating the standard seismograph station at
Corvallis and the seismic station at Klamath Falls.
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DEHLINGER, P., and J. W. BERG, Seismicity of Oregon, ARPA Order No.

292-62, Contract AF 19(628)-2778, Oregon State Univ., Corvallis,
Oregon, 1965,

This fourth semi-annual report, covering the period September
15, 1964 to March, 1965, describes the progress made on the various
facets of the project entitled, '"Investigations on the Seismicity and
Crustal Structure in Oregon."

DELIBASIS, N. and A. G. GALANOPOULOS, Space and Time Variations

of Strain Release in the Greek Area, Conir. No. AF 61{052)-803,
Natl, Observ, of Athens, Athens, Greece, 1964,

Six cross-sections show the latitude and longitude variations
of the total strain released by all earthquakes of magnitude > 4 3/4
occurred in the Greek area bounded by the parallels of 34°N and
420N and the meridians of 19°E and 29°E Juring the period 1841-
1959, and the cumulative magnitude corresponding to the total strain
released in the eastern and western section, bounded by the 24°E
meridian, over the 120-year interval 1841-1960 in dependence of
time. Verified was the presence of an oscillation pattern with two
migration cycles of the maximum of strain release between the two
sections. Oscillation period and amplitude are given.

DENISON, R, E,, Variations in Basement Rocks in Texas and Oklahoma,

VESIAC Rept. No, 4410-75-X, Contr. No. SD-78, Univ. of Michigan,
Inst, of Sci. & Tech., Ann Arbor, Mich., 1964,

The author reviews what is known about basement rocks in
Texas and Oklahoma, using the materials of the Univ, of Texas'
Crustal Studies Lab, New information has been integrated with early
work, and a means for isotropic age determinations on the major
rock subdivisions have been provided. This study of basement rock
demonstrates considerable variations in age, configuration, form,
distribution, and lithology, which in turn cause anomalies in geo-
physical observations, The significance of basement rock variations
in affecting regional surface seismic travel times has yet to be
evaluated.

DENNEN, R. S., Synthesis of Rock Hugoniots, Final Rept., DA 49-146-

X7Z-2317, IIT Res. Inst., Chicago, INl.. 1965.

Methods of obtaining the Hugoniot equation of state were investi-
gated. Several of these, emiploying high explosive devices, were
used to obtain Hugoniot data for mineral samples common to many
igneous rocks. Analytical synthesis models were constructed and
used to determine the synthesized Hugoniot equations of state for
granodiorite, gabbro and dunite. These compared favorably with
existing Hugoniot data for similar materials. Methods were also
developed and used to predict, roughly, Hugoniot curves for other
geological composites for which no experimentai data are presently
available,
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DE NOYER, J., Crustal Reverberations and Possible Aftershocks as lden-

tification Parameters for Earth uakes, Contract SD-50, Inst. for De-
fense Analyses, Wash,, D, C., 1963,

An autocorrelation technique is suggested for measuring the rate
of decay of near-source reverberations for P waves and searching
for surface reflections and small aftershocks, Near-source rever-
berations may be related to depth of focus, If this hypothesis proves
to be true, an additional method of focal depth estimation may contain
sufficient information to determine the presence of the pP phase and
of the P waves from aftershocks following the initial event by only
a few seconds, The ability to identify either of these two types of
arrivals can be considered diagnostic of earthquakes.

DE NOYER, J., Detection and ldentification of Underground Nuciear Ex-

viosions by Seismic Methods, Contract AF 39!63&5-1176, Tnst. of Sci.
t Tech., Univ. of Mich., Ann Arbor, Mich., 1964,

The problem of detecting and identifying underground nuclear
explosions by seismic methods has many difficuities. Progress has
been possible through an orderly improvement of selsmoiogicai facii-
ities and analysis methods. Continued improvements in the seismic
capability for this probiem appear possible.

DE NOYER, J., The Determination of Energy in Seismic Waves, VESIAC

Rept. No, 4410-7T1-X, Contr. No. SD- » Univ, of Michigan, Inst. of
Sci. & Tech., Ann Arbor, Mich., 1964,

Aithough attempts have been made to relate the total energy in
earthquakes to magnitude, reiiabie data on which to base such rela-
tionships are very scarce, However, present seismology capabiiities
should permit much more accurate estimates of wave energy. A
number of improvements could be obtained as a result of develop-
ments in observational seismoiogy, theoreticai seismology, and
computer technoiogy. This shouid be done, as a method of investi-
gating earthquake source mechanisms and properties of propagation
paths, as well as for finding better magnitude-energy reijat jonships,
Recent crude estimates of seismic wave energy iilustrate some
interesting probiems that can be studied by using energy determinations.

DE NOYER, J., Identification of Earth uakes and Underground Nuciear
Explosions by Seismic Methods, éontract SD-50, Inst. for Dcfense
Anlysis, Wash, DG TG5>

Analysis, Wash,, D, - J

A number of seismic methods are discussed that have been pro-
posed or investigated for the purpose of distinguishing between under-
ground nuclear expiosions and earthquakes, It is not possible to give
a rigorous evaluation of each method at the present stage of investi-
gation of these techniques, The discussions do inciude some of the
author's opinions concerning relative values of the concepts considered,

DE NOYER, J., Operation and Characteristics for Seismic Detection

in an Intermed ate-Depth Borehole at The Univers ty of Michigan's
Botanical Gardens, Rept. No, -83-X, Contract SD- ARPA},

Inst. of Sci. & Tech., Univ, of Mich., Ann Arbor, Mich., 1964,
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Both horizontal and vertical seismonieters were operated at a
depth of 1208 ft in an intermediate-depth borehole. Microseismic
noise rednction was negligible at frequencies below 0.8 cps; micro-
seismic noise at frequencies above 2 cps was reduced by a factor oy
about 10. Surface waves from both explosive sources and micro-
seisms showed about the same attenuation with depth. Interference
from the surface reflection of P waves produced a pronounced low in
signal levels at 2.5 cps.

DE NOYER, J. M., G. E, FRANTTI, and D. E. WILLIS, Notes on Under-

water Sound Measurements from the Lake Superior Experiment,

AF 49(638)-1170, Institute of Sclence and Technology, University of

Michigan, Ann Arbor, Mich., 1966.

Underwater sound recordings of the Lake Superior shots showed
that the predominant energy was contained in a band between 60 and
250 cps. Late arrivals were found that correlate with reflections
from the main shore line, numerous islands and a few prominent
shoals. By recording on magnetic tape and by using various pass-
band filters on the laboratory playback, it was found that more pre-
cise times could be determined for the water wave arrivals.

DE NOYER, J. M., and D. E. WILLIS, Collection and Analyses of Seismic

Wave Propagation Data, Fifth Semiannual Tech. Sumnt, Rept., 1 May
Through 30 October 1964, 05178-38-L, Contract AF 49(638)-1170,
Univ. of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich., 1964,

This report is a technical summary of the research in seisniic
wave propagation studies performed on this contract for the period
1 May through 30 October 1964. Included are reports on these ficlds
of research: (a)technical reports, pubiications, and presentations:
{b) field measurements: (c) attenuation measurements; (d) Lake
Superior hydrophone data, (figures are included here); (e) seismic
energy measurements; (f) optical processing; ) new photographic
recorder, (a photograph accompanies this section): (It} differentiation
of linear and elliptical motion; (i) phase equalization studies; (j) source
radiation studies; (k) equipment purchases, design and construction:
(1) future work; (m) action required by ARPA and AFOSR, and (n) fis-
cal information.

DE NOYER, J. M., and D. E. WILLIS, Collection and Analysis of Seismic

Wave Propagation, Sixth Semiannual Teeh. Sumni. Rept., T November
Through 30 April 1965, Rept. No. 5178-50-L, Contract AF 49(638)-
1170, Univ, of Mich., Inst, of Sci. & Tech., Ann Arbor, Mich., 1965,

This report is a techinical summary of the research in seismic
wave propagation studies pcrformed during the reporting period. In-
cluded are: (a) information on several NTS events recorded at por-
table seismograph stations in Southern Michigan; (b) attenuation and
spectral studies on U.S.G.S. shots fired in Lake Michigan, and eise-
where; (¢) reports on optical processing; (d) reports on mode filtering
study by Fourier techniques; (e) a progress report on phase equaliza-
tion studies. Reported on is a digital operator for equalizing seismic
records to interstation differences; and (f) a survey of work to be
carried out in the next six months.'
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DE NOYER, J. M,, D, E. WILL1Sand J. T. WILSON, Measurements of Near

and Regional Earthquakes Outside the Continental United States, Con-
tract Nos,, AF 19(604)-8809, AF 49(638)-1170, Univ. of Mich., Inst,
of Sci. & Tech,, Willow Run Labs., Ann Arbor, Mich,, 1963.

Afield measurement program was conducted in a number of areas
outside the continental limits of the U. S. as a part of a research study
on the propagation of seismic waves generated by earthquakes. Where
these measurements were made is discussed. Over 250 earthquakes,
as detected by short-period three-component seismometers, were
recorded on FM magnetic tape recorders. Detailed frequency analyses
were made for 120 of these recordings. The spectral data varied
among areas for earthquake of comparable size and magnitude, Seismic
eneryy of earthquakes is discussed for various locations, in relation to
epicentral distunces. Sizes of sheiar-surface waves in amplitudes is
compared to amplitudes of compressional wives.

DER, 7. A,, E. J. DOUZE, and A. W, SIMMONS, Deep Well Array Opera-

tions, Final Rept., 1 March 1967 to 31 May 1968, Rept, No. TR 68-24,
Contract VT 7703, F33657-67C-1224, Teledyne Indust., Inc., Geotech
Div,, Garland, Texas, 1968

A deephole iarray consisting of 12 short-period triaxial seismo-
meters was operated at a test site near Grapevine, Texas (GVTX)
until 23 February 1968. The information gathered from the short-
period triaxial array at the GVTX site was used to study short-period
noise and signals, to develop signal enhancement, and filtering tech-
niques, Most of the time was used in trying techniques based on
least-mean-square filtering, In general, il can be concluded that be-
cause the woise is not slationary, these filters degrade too rapidly
to be of practical interest for online processing, Several non-optimum
filtering techniques were also tried and were found to be as effective
as the optimum filters,

DERJAGUINE, B., ""Propagation of Elastic Waves in Nonideally Elastic

Media,'" Beitr, Angew. Geophys., Vol. 4, pp. 452-469, 1934, (Trans-
lated from Russian), Contract SD-178.

The theory of elastic after-cffect, according to the Boltzmann
concept, is the only theory confirmed by experience on the attenuation
of vibrations with frequencies of 0.1 to 40,000 cps. When applied to
clastic wave propagation, it furnished these results, in agreement
with the dati of seismology: (i) the coefficient of attenuation for waves
not too short is inversely proportionai to wave length: (b) the trians-
verse waves are attenuated as they travel at a rate four times greater
than that of longitudinal waves; (c) body waves exhibit an anomalous
dispersion; (d) pulse propagation must he accompanied by its diver-
gence; (e) the preceding conclusion is obtained independent of the
special form of the theory. being the consequence of the principle of
the conservation of the quantity of motion,

DERKACIHEV, A. A., ""A Method of Calcr'ation of Seismic Effects with

Standard Aceelerograms,*’ Akad. Nouk, JSSR. Sovet po Scysmologii
Byull, No. 4, pp. 69-76, 1963, (Translated from Russian}, Contract
DA-49-083 OSA-3137.
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VESIAC 7357 VU A solution is given for the problem of seismic stress on a struc-
ture; however, to put this solution into practice it will be necessary
to explore the possibilities of modern computer techniques and earth-
quake registration techniques.

DEVANE, J. F., (S. J.), Evaluation of Seismic Instruments and Basic Research
on Seismic Wave Propagation, Semiannual Tech. Rept. VII, T September
1964-28 February 1965, Contract AF 19(628)-212, Weston Observatory,
Weston, N. J., 1965.

VESIAC 10,305 VU This report describes the progress made by Weston Observatory
in evaluating seismic equipment and in noise studies using the New
England Seismic Array data. Included in the evaluation is a computer
for on-line computation and processing of technical data and a play-
back system for magnetic tapes. Equipment has been obtained for
determining the photoelastic stress in models.

DEVANE, J. F., (S.J.),Evaluation of Seismic Instruments and Basic Re-
search on Seismic ' Wave Propagation, Final Sci. Rept., 1 Sept, 1961
to 31 May 1965, Rept. No. AFCRL-66-476, Contract AF 19(628)-212,
Boston College, Chestnut Hill, Mass., 1966

VESIAC 19,541 VU Facilities for testing seismic instrumentation of interest to TSL,

AD 637 941 AFCRL were developed. A measuring program, using dynamic photo-
viscoelastic methods, was conducted with the aim of determining the
complete rheo-optical characterization of HYSOL (a urethane rubber
compound).

A data analysis center, capable of sophisticated analysis of seismic
data was assembled. A preliminary investigation of the time- and space-
stationary statistical characteristics of seismic noise was made,

Tiree complete seismic instrumentation packages for use in
seismic field studies were constructed. Some fealures of the seis-
micity and the crustal structure of New England were investigated.

Early stages of the brittle shear fracture process were studied
in modeled arrays of cracks, Seismic pulses were emltted during
each early crack-growth stage, and appreciable increases of applied
stress above preceding crack-growth stress were required for fur-
ther crack growth before crack coalescence could be attained. These
results possibly explain some of the microseismic and foreshock
activity observed in earthquake phenomena,

DEVANE, J. F., (S. J.), Evaluation of Seismic Instruments and Basic Re-
secarch on Seismic Wave Propagation, Final Rept., 1 September 1961
to o1 May 1966, Rept, No, AFCRL-66-476, Contract AF 19(628)-212,
Boston College, Chestnut Hill, Mass., 1966.

VESIAC 14,959 VU Facilities for testing seismic instrumentation of interest to TSL,

AD 637 941 AFCRL were deveioped. A measuring program, using dynamic photo-
viscoelastic methods, was conducted with the aim of determining the
complete rheo-optical characterization of HYSOL (a urethane rubber
compound). Also, a data analysis center, capable of sophisticated
analysis of seismic data, was assembled. A preliminary investigation
of the time- and space-stationary statistical characteristics of seismic
noise was made. In addition, three complete seismic instrumentation
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packages for use In fleld studies were constructed. Further, the .els-
miclty and crust of New England were studled. Flnally, some r.sults
are glven for early stages of the brlttle shear fracture process which
were studled in modeled .arrays of cracks.

DE VISINTINI, G., Prelimlnary Results on Travel-TIme Anomalles In the

Alpine Arc, Contract AF 6&!652 )-786, Osservatorio Geofisico Speri-

mentale, Trleste, Italy, 1966,

The travel-tlme anomalles of selsmlc waves crossing the Alplne
Arc are investlgated. The methods used for detectlng these anomalles
and the rellabillty of the results are dlscussed, and some suggestions
are made on improving quantltatlve analysis of the data,

DE VISINTINI, G., Selsmic Anomaiies in the Alpine Arc, Annual Report,

Contract AF 6 =100, Osservatorio Geof. Sperimentale, Trieste,
Italy, 1965,

The traveltime anomalies of seismlc waves crossing the Alplne
Arc are put in evldence and Investlgated. The methods used for de-
tectlng them and the rellabllity of the results are dlscussed, and
some suggestions are drawn out In order to Improve the quantitative
analysls of the data.

DE VISINTINI, G., and C. MORELLI, Seismlc Anomalies In the Alplne

Arc, Annual Progress Report, Contract AF 61(052)-786, Osservatorio
eofislco Sperlmentale, Trieste, Italy, 1966,

This report describe: the actlvity of the Selsmlc Research
Group of the Osservatoriv Geofislco Sperlmentale of Trieste during
the first two contractual years (February 1, 1964 - January 31, 1966)
and shows the extenslon to the work planned for the near future, The
maln purpose of the research is to find and study the travel-time,
frequency, and amplitude anomalies of selsmic waves recorded in
European observatorles and caused by the Influx of the Alps. Dis-
cussed are: (a) travel-time anomalles from ISS data: (b) mapplng of
the main crustal discontlnuitles; and (c) local earthquakes.

DI FILIPPO, D., '"The Earthquake of the Azores Isiands of November 25,

1941,'" Annall di Geoflsica, Vol. 2, No. 3, pp. 400-405, July 1949, (Trans-
iated from Italian), Contract DA 49-083 OSA-3137.

The first part of the study of the strong earthquake of the Azores
Isiands of November 25, 1941, is presented, reporting, together with
the macroseismic data, the values of the eplcentral coordinates and
the origintime, calculated in geocentric coordinates, by appiying the
Caiol-Peronaci method to the data of 36 stations,

DI FILIPPO, D., and L. MARCELLI, ''On the Initizl Motion of the Seismic

Waves Recorded in Rome During the Period of 1938-1943.'"" Annali
di Geofisica, Vol. 2, No. 4, pp. 589-606, October 1949, (Translated
from Itaiian),Contract DA 49-083 OSA-3137.
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VESIAC 14,380 VU A statlstical study was made on the nature of the first arrival of
earthquakes recorded in Rome in the period of 1938-1943, with particu-
lar attentlon to Italy and the immediately surrounding zones up to i
distance of 1000 km from Rome.

DI FILIPPO, D., and L. MARCELLI, ""The '"Magnitude'' of Earthquakes
and 1ts Determination at the Rome Seismic Station,'' Annali di Geofisica,
Vol. 2, No. 4, pp. 486-492, October 1949, (Translated from Italian),
Contract DA 49-083 OSA-3137,

VESIAC 14,376 VU The research carried out on the magnitude of normal earthquakes
is briefly summarlzed. The determination of a formula valid for the
Rome seismic station is presented and the results obtained in a few
applications are compared with those of Pasadena and Strasbourg.

DI FILIPPO, D., and F. PERONACI, ''The Selsmicity of the Faulted Field
of Aterno,'" Annali Di Geofisica, Vol, 27, No. 1, pp. 195-210, 1964,
(Translated from Italian), Contract SD-78,

VESIAC 9465 VU After determining the eplcentral coordinates, the origin time,
the depth and the time-dlstance curves of the L'Aquila earthquake of
June 24, 1958, the physlcal nature of the shock at the hypocenter is
examined, resultibg in a profile, The comparison between the seis-
micity, the geological and the tectonic nature of the Aterno valley
with the results of the microseismic study furnish a probable explana-
tion for the ''faulted field."

DOBBIE, C, B. and S. R, HAMILTON, Subsurface EM Measurements on
Project GNOME, Contract No. VT/197, AF 33(600)-42403, Edgerton,
Germeshausen & Grier, Inc., Boston, Mass,, 1963,

VESIAC €171 VU Edgerton, Germeshausen and Grier conducted a program of elec-
tromagnetlc (EM) signal measurements during the GNOME event, 10
December 1961, to: 1) record low-frequency EM signals thought to
be emltted as a result of underground nuclear detonation; 2) to analyze
the waveforms and to determine the EM spectrum produced; 3) to
determine the propagatlon characteristics of the geological strata
enconipassing the detonation, The EG&G detection and recording
system was installed approximately 1,000 feet from surface ground
zero. The system is described, as well as its calibration, The most
sensitive channels, were so overloaded that the resulting waveforms
had no meaning. Also, the B-field waveforms are described,

DODDS, J. G., A Direct Online Data Digitizing System, Contract No, 420-
62, Univ, of Calif., San Diego, Calif,, 1963,

VESIAC 7111 VU This report describes an all-electronic system for digitizing
analog data, Analog information recorded on magnetic tape in F, M,
form can be played back directly through the digitizer, and then into
the computer, In the present system, the tapes are played back on a
Honeywell 8100 tape recorder, The signal from the digitizer, an
eight-bit binary number, is sent to a Control Data Corporation 160A
computer, When enough of these numbers are in stor.ige, a binary
record is written on the computer output tape. The output operation
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is buffered, so the flow of data into the computer is not interrupted.
The resultant tape is in a format that can be read by a Fortran read

statement.

DOHR, G., ''Periods of the First Forerunners in the Seismograms of
Gottingen,'' Ztschr. {, Geophys., Vol. 21, pp. 165-174, 1955, (Trans-
lated from German), Contract SD-78.

VESIAC 9535 VU The P wave-trains recorded in Gottingen for North American
earthquakes differ clearly from those for East Asian earthquakes.

DOHR, G., "'Statistical Identification of Tides in Inland Waters, with the
Example of the Bodensee,'' Ztschr. f. Geoph., Vol. 23, pp. 256-272,

1957, (Translated from German), Contract SD-78,

VESIAC 9818 VU This paper examines the question whether statistical methods
are adequate for the proof of tidal waves on inland waters, Similarly
as in procedures for demonstrating tides of the atmosphere, the regis-
trations of recording water gauges are subjected to harmonic analysis.
The results are presented with the use of harmonic dials.

The statistical review of 274 days gives proof of the M,- wave
showing an amplitude of 0.4 mm on the water gauge at Konstanz. The
material was submitted to a statistical error analysis and it could be
shown that the value of 0.4 mm amplitude falls outside of the range
of random variation and that no quasi-persistance is involved.

The method discussed appears to be suited for the identification
of tides in inland waters.

DORMAN, H. J., Analysis of Seismic Data from the African Continent,
Final Rept., T April 1966 to 31 March 1969, Contract AF 49(638)-1723,
Lamont-Doherty Geol. Observ., Columbia Univ,, Palisades, N, Y.,

1970

VESIAC 20,172 VU A three-component high-gain, wide-band, long-period seismograph
AD 1705 660 system was operated in Africa at Abeche, Chad. The installations
provided high-quality recordings for many studies directly applicable
to the VELA-UNIFORM program, This report gives a concise account
of the work done at Abeche and the published results of that work,

DORMAN, J., and L, E. ALSOP. Seismic Wave Transmission Across Oceanic
Areas, Final Rept., Contract Nonr 4253(12), Lamont-Doherty Geol,

Observ., Palisades, N, Y., 1969

VESIAC 19,832 VU The main areas of accomplishment under this contract were: 1)
Theoretical and experimental studies of elastic wave propagation phe-
nomena; 2) Implementation of satellite navigation data reduction com-
puter programs in laboratory and shipboard computers,

DORMAN, L. M. and B. T. R. LEWIS, Experimental Isostasy, Part I. The
Theory of the Determination of the Earth's Isostatic Response to a
Concentrated Load, Contribution No. 232, Contract: F44620-68C-00817,
Univ. of Wisconsin, Madison, Wisconsin, 1969
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In previous isostatic computations, the isostatic reduction of
gravity data is made using an isostatic response function (the response
of the earth's gravity field to a concentrated load on the earth's sur-
face) derived for an assumed mechanism of compensation, e.g., Pratt,
Airy. We give here a method for the computation of this function
directly from observational data, eliminating the need for assuming
a compensation mechanism.

If the response of the earth's gravity field to the loading of the
topography is linear, the change in the gravity field due to this loading
can be represented as the two dimensional convolution of the topography
with the earth's isostatic response function.

DORMAN, L. M., and B. T. R. LEWIS, Upper Mantle Q and Transmission

Studies Using LASA and WWSS Data, Annual Tech. Rept. No. 1, 1 June
1968 to 31 May 1969, Contract F44620-68C-0087, Univ, of Wisconsin,
Madison, Wisconsin, 1969

This report contains a summary of work dealing with the velocity
and density structure under the Mo .ana LASA (Large Aperture Seismic
Array). Principal results are 1) a new isostatic theory and results
of its application to gravity and topographic data from the continental
United States and 2) a differential time term (delay time) method of
seismic analysis which can be used with a source whose origin time
is unknown,

DOUGLAS, A., P-Signal Complexity and Source Radiation Patterns, Rept,

No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-78, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.

This paper gives preliminary results of attempts to explain the
complexity of the P signal in terms of Honda's type I and type Il
sources. These results show that the complexity is probably a
crustal or near-surface effect at the source, but the exact cause is
not yet clear. On simple theory it appears that the surface reflec-
tions pP and sP should be dominant over all other phases and thus
give a majority of records in the complexity class U. Records with
many arrivals of similar amplitudes are difficult to explain, unless
it is assumed that the surface reflections are greatly attenuated near
the source. The difficulty of finding surface reflections for many
events suggests that this attenuation is real.

DOUZE, E. J., Short-Period Seismic Noise, Final Sci. Rept. No. TR 67-617,

Contract AF 49(638)-1150, Teledyne, Inc., Geotech Div., Garland,
Texas, 1968.

The purpose of this final report is to document the work done on
the study of Short-Period Seismic Noise. Aside from the study of
noise and signals, one of the chief aims of the Noise Study Program
was to present findings at scientific meetings and to publish data in
appropriate journals. Therefore, presentations and publications will
be discussed in this report, Abstracts of all reports and papers are
included as an appendix.
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DOUZE, E. J., Spectral Analysis of Seismic Noise at Tabernacle Butte
No. 1, Sublette County, W oming, Tech. Rept. No, A4-9 , Contract
AF 33513065-333@, VT?H§§, Geotech, Corp., Garland, Texas, 1964,
The power spectral density functions of seismic background noise

were analyzed from a number of depths in the Tabernacle Butte

No. 1,

Sublette County, Wyoming. Results obtained indicated that various

modes of Rayleigh waves and P-waves were responsible for the
mic roise. The third higher mode was the cause of the noise at
sec period,

seis-
0.5-

DOUZE, E. J., Spectral Analysis of Seismic Noise at the Meridian Unit
No. 1 Deep Hole, Eureka, Nevada, Tech, Rept. No, 64- , Contract
F - , VT, , Geotech. Corp., Garland, Texas, 1964,

The power spectral density functions of seismic background

noise were analyzed from a number of depths in the Meridian Unit

No. 1 deep hole, Simultaneous noise samples from two deep-hole
seismographs and a surface seismograph were used. Results in-
dicated that the noise for periods greater than 1.5 sec could be ex-
plained in terms of Rayleigh waves. The noise of periods less than
1.5 could be explained by a mixture of body waves and Rayleigh waves,
Because of the complexity of the data, the types of waves present at

periods less than 0.8 sec could not be identified.

DOUZE, E. J., Spectral Analysis of Seismic Noise at the Tri g No. 1 Deep
Hole, Grapevine, Texas, Tech, Rept. No. 64-107, Project VT .
Contract No, AF )-43369, Geotech. Corp., Garland, Texas, 1964.

The power-spectral density functions of seismic-background

noise were analyzed from a number of depths in the Trigg No, 1
hole, Grapevine, Texas. Results obtained show that the noise re

deep

corded by the vertical-motion seismograph can be explained by a

combination of Rayleigh waves of fundamental and higher modes,

body waves.

and

DOUZE, E. J., Study of Short- Period Seismic Noise, Semiannual Tech,
Summ. Rept., Contract No, AF 49(638)-1150, Geotechnical Corp.,

Garland, Texas, 1964,

The report presents results from studies of short-period seismic
noise and signal levels, Preliminary investigations have been made
to improve the signal-to-noise ratio by changing the frequency re-
sponse of the instrumentation. Results of investigations of wind-
generated noise show that rapid attenuation occurs at shallow depths,
A study of variations in amplitudes of signals across a network of

seismograph stations indicates that large amplitude changes can

be

expected. Periods of P waves are shown to increase with distance

from the source. Teleseismic events have an average period of
sec.

1.0

DOUZE, E. J., Study of Short-Period Seismic Noise, Appendix I to Tech.
Rept. No. 65-2, Tech, Rept. No. 64-135, Noise Attenuation in Shallow

Holes, Contract AF 49(638)-1150, Geotech, Corp., Garland, Texas,

1965.
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Short-period seismograph recordings In shallow holes indicate
that significant improvements in perfermance are sometimes obtained
at shallow depths. Wind noise attenuates rapidly and becomes insig-
nificant at depths less than 60 m. In the presence of low-velocity
weathered layers, the normal background noise decays rapidly with
depth and significant improvements in the signal-to-noise ratios
are obtained,

DOUZE, E. J., Study of Short-Period Seismic Noise, Appendix 3 to Tech,

Rept. No. 65-2, Tech, Report No. 64-132, Special Orientation Pro-
gram, Phase I, Contract AF 49(638)-1150, Geotech, Corp., Garland,
Texas, 1964,

The basic objective of the program to assure that all students
were qualified to perform the fundamental operations of a mobile
seismological laboratory was achieved.

The limited time allowed in the contract for an equipment pack-
ing and moving demonstration and site setup exercises restricted the
students' proficiency in these areas. These men will encounter dif-
ficulty in efforts to move and setup the first time, If possible, quali-
fied Geotech technicians should be available to assist with moves that
might be planned.

The students' attitude towards studying and apparent eagerness
to learn were commendable,

Operation and maintenance manuals were not available for all
equipment components, In these cases, corrected schematic diagrams,
memoranda and other pertinent material were offered to students,

DOUZE, E. J., Study of Short-Period Seismic Noise, Semiannual Tech,

Summ. Rept. No. 4, T July to 31 December 1964, Tech. Rept. No,
65-2, Contract AF 49(638)-1150, Geotech. Corp., Garland, Texas,
1965,

The report preserts the results of studies of short-period seis-
mic noise, signal leveus, and signal-to-noise ratios. Section 2 de-
scribes the wave types present in the noise between periods of 1,0
and 6.0 sec. Section 3 describes the results of an experiment in op-
timum filtering, Appendices 1 and 2 are studies on the effect of
seismometer burial and of topography on wind-induced noisc.
Appendix 3 describes an orientation course for foreign pcrsonnel
conducted at the Geotechnical Corporation,

DOUZE, E. J., Short-Period Scismic Noise, Appendix T to Semiannual

Tech. Summ. Rept. No. 7, TR No. 66-25, Contract AF 49(638)-1150,
Teledyne Indust., Geotech Div., Garland, Texas, 1966,

This report is a summary of studies conducted on short-period
(6.0-0.3 sec) noise over a period of approximately three years. In-
formation from deep-hole and surface arrays was used in an attempt
to determlne the types of waves of which the noise is composed. The
theoretical behavior of higher mode Rayleigh waves and of body waves
as measured by surface and deep-hole arrays is described. Ioth
surface and body waves are shown to exist In the noise. Surface
waves generally predominate at the longer periods (in the period
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range discussed) while body waves appear at the shorter periods at
quiet sites. Not all the data could be interpreted.

DOUZE, E. J., Study of Siort-Period Seismic Noise, Semlannual Tech.

Summ. Rept. No. 8, 1 January to 30 June 1966, Rept. No. TR 66-80,
Contract AF 49(638)-1150, Teledyne Industries, Inc., Geotech Div,,
Garland, Texas, 1966,

This report describes studies on S-P seismic noise. It includes
sections on spectral moments, sources of microseisms, statistical
analysis, and S-P surface waves.

DOUZE, E. J., Study of Short-Period Noise, Semiannuai Rejt. No. 9,

Scientific, Interim June-Dec. 1966, Rept. No. TR 67-9, Contract
AF 49(638)-1150, Teledyne Indust., Inc., Geotech Div., Garland,
Texas, 1967.

The data recorded at the four-seismograph array at Station Inge
Lehmann, Greenland, shows that the noise is incoherent between
seismographs at periods less than 1.5 sec. For periods greater than
1.5 sec, coherences are high. The velocitics of the waves on the
noise have not been determined. The defuection capability of the site
is discussed. A 17-element array is rccommended if the array is to
be expanded.

DOUZE,E. J., H. ROBERTSON, Study of Short-Period Seismlc Noise, Tech,

Rept. 65-77, Contract AF 49(638) 1150, Geotechnlral Corp., Garland,
Texus, 1965.

Described is work on S-P seismic noise, signals, and S-N ratlos
under Contract AF 49(638)-1150. The four parts of the roport discuss:
1) statistical measurements of noise and some sampling t«chniques in
use; 2) visual and spectrai techiiques that were used to detect body
waves in the S-P noise recorded by a deep-hole array at Grapevine,
Texas; 3) a filtered narrow-band seismograph that was designed to
reduce noise outside the band of maximum signal information at Las
Cruces, New Mexico; 4) higher-mode Rayleigh waves as recorded by
deep-hole seismograpiis at Fort Stockton, Texas.

DOWLING, J. J., Travel-Time Curves from Velocity Distributions with

Applications to the Earth’'s Upper Mantle (THESIS), 64-13,457, Con-
tract AF 19(604)- , St. Louts Univ,, St. Louis, Mo., 1964,

A technique is developed for determining P and S veiocities as a
function of depth using body wave travel-times, It can be applied to
a variety of velocity-depth functions, including continuous and dis-
contlnuous increases and decreases of veloclty with depth. To do
this T-D curves are calcuiated for an assured velocity distribution
by evaluating the time and distance equations. These eva.uations are
valid for any velocity variation. This T-D curve is then compared to
observed data. Adjustment in the model and re-caicuiation of the
T-D curve is continued until an accejptaiile comparison between pre-
dicted and observed travel-times Is achieved.
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DOYLE, H. A., A. L. HALES, An Analysis of the Travel Times of S Waves

to North American Stations, in the Distance Range 280 to 827, Interim
Scl. Rept. No. 3, Contract AF 19{628)-2536, Southwest Center for
Advanced Studles, Dallas, Texas, 1967,

The travel times of S waves from 20 earthsuakcs to stations in
North America in the distance range 28" to 82" have been studied.
The deviatlons from J-B times were analyzed into station, source
and distance components using the least-squares time-term approach
of Cleary and Hales.

Within the distance range studied, large changes of the S travel
times, such as were required by the lower mantle velocities proposed
by MacDonald and Ness (1961), are not permitted by the present data,
The analysis was checked by carrying out a univariate analysis of
varlance of the same data.

DRESSEIL ELEC TRONICS (STAFF), Unmanned Selsmic Station, Tech.

Manual, Contract No. VT/1134, AF 33(657)-1120, Dresser Electronics,

lloustor, Texas, 1964,

This manual describes the general system, theory of operation,
Installation, maintenance, and troubleshooting of a complete Unmanned
Seismic System for the detection, processing, and display of seismic
phenomena occurring In the frequency range of 1 to 20 cycles per
second,

DUBOURDIEU, G., '"The Lesson of the Agadir Earthquake,'’' Akad. Sci.

Paris Comptes. Rendus, Vol. 256, No. 3, pp. 723-725, 1963, (Trans-
Tated from French), Contract SD-78.

The Geological Service of Morocco has published several studies
of earthquakes which occurred in Agadir on February 29, 1960. The
data found correlate with certain findings on the recent tectonics of
North Africa and the geographical distribution of earthquakes —findings
made prior to the destruction of Agadir. Thus, we can draw a lesson
from this informatlon. This is the object of the present report, which
was written for a practical purpose.

DUENNEBIER, F. K., Spectral Variation of the T Phase, Tech. Summ, Rept,,

Rept. No. HIG-68-22, Contract Nonr 3748(01). Univ, of Hawaii, Inst,
of Geophys., llonolulu, llawaii, 1968

The frequency-time characteristics of the T phase are studied
in an effort to isolate the properties of the abyssal T-phase generating
mechanism. Early arrivals, or forerunners, are found to have the
propertles of an abyssally generated T phase. Abyssal T-phase genera-
tion is found not to be confined to regions of high latitude where the
sofar channel is bounded by the ocean surface, but is found to also
occur in southern latitudes wherc the sofar channel 1s bounded by a
surface channel,

DUENNEBIER, F. K., R. H. JOIINSON, T-Phase Sources and Earthquake

Epicenters in the Pacific Basin, Tech, Summ. Rept., Rept. No. HIG-
67-24, Contract Nonr, 3748 (01), Hawaii Inst. Geophys., Univ. of Hawait,
Honolulu, Hawaii, 1967.
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Two years of T-phase source locations are compiled together
with U, S, Coast and Geodetic Survey earthquake epicenters in the
Pacific Basin for the same time period. It is shown that the T-phase
sources have a higher density in regions which insonify the hydrophone
array and an accuracy equivalent to or better than C&GS epicenters
in regions where geometry is favorable, or where abyssal T phases
are generated.

DUDA, S. J., The Stress Field Around a Fault According to a Photoelastic

Model Experiment, Contr. No. AF 61{052)-588, Seis. Inst., Univ, of
Uppsala, Uppsala, Sweden, 1964.

A report is given of preliminary photoelastic measurements
of the two-dimensional stress field around a fault or crack in a plate.
The measurements include these cases: open slit with the uniaxial
applied pressure field making an angle of 450 with the slit: closed
slit (zone of wea: ness) with two different thicknesses of the weak
zone and again 450 to the external pressure field; the measurements
for the weakest slit were made also with an angle of 22,59 to the
pressure field. The measured and calculated normal and shear
stresses are represented in graphical form. The results provide
explanations for some earthquake characteristics -- for example,
distribution of shear stress and patterns of geographical extension
of seismic activity during an aftershock sequence,

DUDA, 8. J., Travel Times and Body Wave Magnitude, Sci. Interim Rept.,

Rept. No. 8, Contract AF 19(628)-5100, St. Touis Univ., St. Louis,
Mo., 1970

The Q-charts used presently for magnitude determinations were
obtained mainly from direct observations of ground motion amplitudes
of several components of seismic waves (e.g. PZ, PH, SIl) as functions
of epicentral distance,

A set of new Q-charts, obtained independently of direct amplitude
observations, for PZ-, PH-, and SH-waves is presented. A refinement
in the magnitude definition warrants the magnitude figures obtained
with the new Q-charts to be uniform with regard to focal depth, Exam-
ples show the new Q-charts to decrease the scatter of magnitude deter-
minations between stations,

Since the efficiency in generating longitudinal and transverse
waves is most probably not the same for all events, separate P-wave
and S-wave magnitudes are advocated.

DUDA, 8. J., C. KISSLINGER, O, W. NUTTLI], and W. V. STAUDER, Re-

search in Seismology, Final Sci. Rept., 1 Sept. 1965 to 31 August
1969, Rept. No. AFCRL-69-0409, Contract AF 19(628)-5100, St. Louis
Univ,, St. Louis, Mo., 1969

This report contains a summary and analysis of the results of
research concerned with: (1) Focal mechanisms and the properties
of seismic sources, including research on methods of determination
and on the relation to regional and global tectonics in selected seismic
zones; (2) Determination of the magnitude and the energy-release of
earthquakes: (3) Effects of earth structure on wave propagation, in-
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cluding determination of the distribution of seismic velocities, travel-
time curves and the effect of anisotropy; and (4) Model investigations
of decoupling of explosions, und of seismic effects of explosions in
prestressed and layered media,

DUDLEY, W. W., Jr., and L. D. MZ GINNIS, Seismic-Refraction and

Earth-Resistivity Investlgation of llydrogeologic Problems in the
Humboldt River Basin, Nevada, Tech. Rept. No, T, AFOSR-62-285,
Univ. of Nevada, Reno, Nevada, 1962,

Experiments with seismic refractlon and electrical resistivity
instruments were conducted in the vicinity of Winnemucca, Nevada,
an area where the detailed geology is well known, to determine the
value of these geophysical methods in ground-water studies. The
seismic refraction method can be used to predict depth to bedrock
and thickness of valley fill with considerable aceuriaey, Determina-
tion of the lithology and hydrologic characteristics of earth materials
is less certain. Discussed is how the earth resistivity method mav
ald in interpreting lithelogy if used with sufficient control. Conjunc-
tive use of the two methods can result In material reduction of the
number and depth of test wells necessary for acquiring needed infor-
mation,

DURRIN, W, I’., JR., Comparison of Crustal Parameters with Geoid

Undulations, VESTAC Rept. No. 4410-75-X, Contr, No, SD-T8, Univ,

of Michigan, Inst, of Sei. & Tech., Ann Arbor, Mich,, 1964,

The Acronautical Chart and Information Center has conducted a
study to resolve the wide disparity among geoid representations and
pive physical significanee to the mathematics involved, In this re-
port, the author presents the results of that studv and explains the
proceadres which were used. By doing so, he hopes that its signifi-
cance in crust and mantle studies can be appreciated. Three geoids,
the Columbus, Kaula, and World (Fischer), were selected for the
study because they are current, cover the contiguons U, 8,, and
represent three types of derivation — gravimetrie, gravimetric-
astro-geodetic, and astro-geodetic,

DUVALL, G. E., Propagatlon of Plane Shock Waves in a Stress-Relaxing

Medium, Contract No, AF 49{638)-1086, Stanford Res. Inst,, Menlo
Park, Calif,, 1963.

This paper demonstrates how the decay of an elastic precursor
wave preceding a shock ean be related to material relaxation from
an elastic, nonequilibrium state toward one of equilibrium, The author
utilizes shock wave measurements in quartzite and. for comparison,
considers the theory of shock waves generated by a uniform pressure
acting on the surface of a semi-infinite slab,

DUVALL, G, E, and R. C. ALVERSON, Fundamental Research in Support

of VELA-UNIFORN, Semiannual Tech, Summ. Rept, No, H, Contract
No. AF 49{638)-108t , Stanford Res, Inst,, Menlo Park, Calif., 1964.

The first task reported on is Thermodynamics of Uniaxial Com-
pression in an Elastic-Plastic Solid, Three problems considered in
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shock compression studles are discussed: 1) the sources of irrever-
sihle work in the shock transition:; 2) the determination and interpre-
tation of the Rankine-Hugoniot curve in the p-v plane; 3) the proper
form for the equation of state. Sections 1 through 4 are concerned
with these problems. The other task reported on is Spherical Waves
in an Elastic-Plastic Medium. Explained is the numerical method
developed for the solutlon of the practical differential equations gover-
ning wave propagation in an elastic-plastic medium. Some of the
numerical results are presented which have been obtained for wholly
elastic behavior by the method described in the last report,

DUVALL, G. E., and R. C. ALVERSON, Fundamental Research in Support

of VELA-UNIFORM, Final Rept., Contr. No, AT 49(638)-1086. Stan-
ford Research Inst,, Menlo Park, Calif., 1964,

This report describes two operations: 1) the first, which studies
the processes by which seismic waves are initiated in order to Iearn
the effects of characteristic differences known to exist near the
sources, attempts to overcome the difficulties in describing the
development of the earthquake produced wave: 2) the second considers
spherical waves in elastic-plastic media. All the work that has been
done is surveyed, with the purpose of determining the effect and
subsequent time history of the elastic responses of the earth measured
in the far field. Five major results are given,

ECOLLAN, J., and Y. ROCARD. "'Electromagnetic Signal of Underground

Explosions,'' Comptes Rendus, Vol. 256, No. I, pp. 237-239, 1963,
(Transtated from French). Contract SD-78,

The mechanism of an electromagnetic signal is reported which is
the only important signal (regardless of how weuak) in the case of a
contained underground explosion,

EDWARDS, J. P. 111, Cumber kind Plateau Observatory, Quarterly Rept.

No. 7, Project VT/6704, Contract AF 33(657)-14648, Texas Inst., Inc.,
Dallas, Texas, 1967,

The work conducted during the period I February 1967 through
30 Aprll 1967 is reviewed in this report. Activities during thls period
were directed primarily toward routine ohservatory operation, com-
pletion of all researchtasks and preparation of special reports covering
this work, and transfer of the observatory facilities and equipment.

EDWARDS, J. ., I1I., Multiple Array Processors, Final Rept,, VT

5052, AF 33(657)- 73904, Texas Instr., Inc., Dallas, Texas, 1965,

This report describes the synthesis and evaluation of multi-
chamnel filters for the Uinta Basin Seismaloglcal Ohservatory. The
filters were designed for use In two on-line multiple array proces-
sors (MAP).

A 19-chaunnel and a 10-channel multlple array processor were
designed, fabricated and installed at the Uinta Basin Seismological
Observatory.
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The 19-channel processor was equipped with 7 muitichannel fil-
ters and 6 beam-steer outputs. These filters were designed for
operation on vartous configurations of the subsurface 3-dimensional
16-element array.

The 10-channel processor was equipped with 3 multichannel
filters and 6 beam-steer outputs. All were designed for operation on
the 10-element surface planar array.

EDWARDS, 1. P., IlI, Noise Analysis for Uinta Basin Seismoiogical

Observatory, Tech. Rept., VT/5052, AF 33(657 )-13904, Texas
Instr,, Inc., Dallas, Texas, 1965,

The contract has been directed toward the development of an on-
iine operational Multiple Array Processor (MAP) for the Uinta Basin
Seismological Observatory located in Vernal, Utah. Design of the op-
timum processor requires knowledge of the noise field at Station
jocation if maximum advantage is to be taken of avaiiable processing
techniques. Presented are results of the analysis of the noise field
at UBO conducted during the period 1 September 1964 to 30 June 1965.
Glven is wien data used in this report were collected. Subsurface
array data has also been used, collected from 25 to 30 March 1965,
Also included are results obtained using data collected during
January and February 1963 under AFTAC Project VT/1124,

EDWARDS, J. P,, llI, S. A. BENNO, R. D. BAUER, and G. CREASEY, Cum-

berland Plateau Observatory, Annual Rept. No. 2, Project VT/6704,
Contract AF 33(657)-14648, Texas Inst., Inc., Daiias, Texas, 1967.

Work under this project has been primarily directed toward im-
proving the use of smali diameter seismic arrays in the teieseismic
event detection problem. During tiis iast year the feasibility and
effectiveness of on-iine automatic detection yjrocessing was investi-
gated through the evaluation of the CPO Auxiliary Procecsor. Other
tasks inciuded the continued evaluatior of the MCF processor to
determine the impact of Wiener signal extraction processing on the
station detection capability, the contlnued multidimensional analysis
of the CPO ambient noise field to verify noise properties affecting
performance of the MCF processor, and the investigation of techniques
designed to enhance visuii presentation of seismic data.

EDWARDS, J. P., Ill, S. A. BENNO, and G. CREASEY, Evaiuation

of the CPO Auxiiiary Processor, Sci. Rept. No. 5, Project

VT/6704, Contract AF 33{657)- 14648, Texas Inst., Inc.,
Dallas, Texas, 1967,

The CPO Auxiliary Processor computes two ciasses of detection
outputs, the Fisher analysts of variance statistic and the Wiener power
statistic, and one class of identification output, the United Kingdom
technique. These detection outputs were compared on-iine against
a fixed signai threshoid ievel, providing a continuous reai-time "yes-
no" output for signai. However, the fixed-threshold detection leveis
were initially difficult to determine accurately and, once determined,
it was found that they were highly non-ttme stationary. Adaptive
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threshold detectors incorporated into the Auxtliary Processor could
overcome the non-time stationarlty of the threshold detectors.

EDWARDS, J. P., IIL,, S, A. BENNQ, and D. P. GLOVER, Cumberland

Plateau Observatory, Quarterly Rept. No, 6, 1 Nov. 1966 through 31
Jan, 1967, Contract VT/5054, AF 33(657)- 14648, Texas Instruments,
Inc., Dallas, Texas, 1967

Work conducted by Texas Instruments Incorporated {from Novem-
ber 1966 through January 1967 under the Cuniberland Plateau Obser-
vatory (CPO) contract is reviewed In this quarterly report, Efforts
during this quarter have been directed toward observatory operations,
hardware construction and on-line hmplementation, and Dallas-hased
supporting research,

EDWARDS, J. P, III, D, P. GLOVER, Cumberland Plateau Setsmological
337657)-

Observatory, Quarterly Rept. No. 3, Contract VI/5054, AF
14648, Texas Inst., Inc., Dallas, Texas, 1966,

Reviewed 1s the operational and research work conducted by Texas
Instruments Inc. during Novemher and December 1965 and January 1966
on the Cumberland Plateau Selsmological Observatory (CPO). During
this verlod, operation of the observatory has continued on a routine
baslts. High-quallty setsmic fHim and magnetic tape were recorded on
an around-the-clock schedule with minimum statlon down-time. Im-
provement In the overall ohservatory maintenance conflguration has
been obtalned. Normal statlon-conducted analysis and research tasks,
and associated CPO research tasks are discussed. A special report
on amblent nolse studies, which is In preparation, Is reported here.

EDWARDS, J. P., IllII, D. P. GLOVER, and S. A. BENNO, Cumherland

Plateau Seismologlcal Observatory, Quarterly Rept. No, 4, T May
1966 Through 31 July 1966, Contract VT/5054, AF 33(657)-14648,
Texas Instr., Inc., Dallas, Texas, 1966.

This report reviews the operations and research work conducted
by Texas Instruments during May, June, and .July 1966 on the Cumher -
land Plateau Ohservatory (CPO) contract. Efforts have heen toward
routine observatory operations, Dallas statton-conducted research
tasks, and design and canstruction of a cetection and identification
digital processor. Operation during the perlod has continued on a
routine hasis. Magnetic tape and film data have been of high quality,
The overall observatory maintenance configuration is good, and min-
imum statton down-time has heen reported as a result of a sound,
continuing preventlve maintenance program. Research has been ou
evaluation of the MCF processor, ambient noise studies, and detec-
tlon processor simulation,

EDWARDS, JI. P, Ill, D. P. GLOVER, and S. A. BENNO, Cumberland

Plateau Seismological Ohservatory, Quarterly Rept, No. 5, T August

Through 31 October 1966, Contract VT/5054, AF 33(657)-14648,
Texas Instr.. Inc., Dallas, Texas, 1966.

229



VESIAC 15,180 VU
AD 803 361

VESIAC 15,181 vy
AD 803 362

VESIAC 14,053 VU
AD 478 572

VESIAC 16,370 VU

230

WILLOW RUN LABORATORIES

This report reviews the operations and research work conducted
by Texas Instruments durlng August, September, and October 1966
on the Cumberland Plateau Observatory contract. Efforts have been
directed toward routine observatory operations, Dallas and station-
conducted research tasks, and construction and checkout of a detection
and identificatlon signal processor. Operation has continued on a
routine bhasis. The overall observatory maintenance configuration
has remained good with minimum station down time resulting from a
continual preventive maintenance program. Research has concen-
trated on evaluation of the MCF processor, ambient noise studies,
detection processor research, and improvement of visual data dis-
plays.

EDWARDS, I. P, III, D. P. GLOVER, and S. A. BENNO, Cumberland

Plateau Seismological Observatory, Annual Rept. No. T, T Mav 1965

Through 30 April 1966, Contract VT/5054, AF 33(657)-14648, Texas
Instr., Inc,, Dallag, Texas, 1966,

Texas Instruments has overall responsihility for the operation
of the Cumherland Plateau Seismological Observatory (CIPO) for the
perlod May [965 through April 1967. This report reviews the analysis,
engineering, and research tasks performed during the first contract
vear, May 1965 through April 1966. During this period, routine oper-
atlons and analyses have continued. Research tasks have been per-
formed on travel-tim« studies and the cataloging of events by station
personnel. Research at Dallas has included construction and installa-
tlon of a digital multichannel filter processar, an ambient noise
study, and slgmal-to-noise ratio studles. This repart has two parts:
(1) station operations and research; (2) research tasks conducted at
the Dallas facility,

EISLER, J. D, Seismic Data - LONG SHOT, Tech. Rept., Ccntract AF 49

(638)-1363. Stanford Res. Inst., Menlo Park, Calif., 1966,

Vertical component ground motion was recorded at six locations
in Alaska within 209 of Amchitka Island, the site of LONG SHOT under-
ground nuclear explosions, Recording equipment assembled for this
nurpose was characterized hy high signal-to-notse ratio capability
and wide dynamic range. Arrival times of the emergent and impetus
motlon (ePZ and iPZ) were determined from the magnetic playbacks
of the data. Amplitudes of the initia) motion and the maximum of the
P wave group were determined employing approprlate calibration pro-
cedures. There was considerahle scalter in the maximum P amplitudes
of displacement data, showing a trend toward la rger displacement with
larger epicentral distance. Discussed is a prominent wave group,
reflected from the core.

EISLER. J. D., W. I. WESTPHAL, 1966 Lake Superior Seismic Experl-

ment - Ontario-Quehec Refraction Profilo_s_, Sci. Final Rept., Contract
AF 49(638)-1740, Stanford i2es. Institute, Menlo Park, Calif., 1967,

As a part of EARLY RISE, Stanford Research Institute and Geo-
tech Division of Teledyne Industries recorded the first arrival times
and signal amplitudes of refracted compressional waves from 38 chem-
ical explosions detonated in July of 1966 on the floor of Lake Superior,
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From these measurements it was found that the upper mantle yeiooit )
determined from a least squares fit to the overall SRI and Geotech
first arrival data is 8.50 + 0.01 km/sec. The constancy of the upper
mantle velocity suggests that the regional dip of the upper mantle-
crust boundary is near zero and that the thickness of the crust is
uniform.

ENESCU, D., "A Solution of the Prohlem of the Formation of Longitudinal

and Transverse Waves by Means of Explosions,'' Rev. Roumaine
Geologie, Geophysique, et Geographie, Ser. Geophysique, Vol, 8, pp.
-34, 1964, (/ranslated from Russian), Contract DA 49-083 OSA-3137.

On the basis of Love's solution of the wave equation and on the
basis of the multipole theory, equations of the field of displacement
are derived for a source composed of three dipoles, without mon:ent
of different intensities —a source equivalent to an assymetrie explo-
ston, a generator of P and S waves,

ENOCHSON, L. D., and J. C. BRADFORD, Numerical Experiments with

Partial and Multiple Coherence, Rept. No. SDL 127, Contract VT, 2037,
AF 33(657)-12447, UED Earth Sciences Division, Teledyne, Inc., Alex-
andria, Virginia, 1965

Computational experiment s are descrihed which test the usefulness
of matrix frequency response and multiple coherence function analysis
of seismic array data. The test case employed is the simplest multidi-
mensional case, a two input-single output linear system. This simulates
an array with one trace identified as an output and the other two con-
sidered as inputs,

Two basic parameters are computed from the data: (1) the trans-
fer function which gives the form of the linear relation existing hetween
a given input and the output, and (2) a coherence function {of an appro -
priate type) which gives the degree of applicability and accuracy of
the transfer function estimate. The three types of coherence examined
are ordinary, partial, and multiple. These linear system parameters
have applications to the determination of the structure of a seismic
notse field in terms of its major components and sources.

It is concluded that gain and phase of the transfer function ean he
accurately and reliably computed and that coherence functians serve
as an indicator of the degree of usefulness of the linear relation, It
was determined that partial coherence is 2 relatively sensitive and
delicate computational parameter and fairly narrow bandwidths and
long record lengths must he employed to reliably estimate this para-
meter,

ENOCHSON, L. D., R. 1I. SHUMWAY, Progress Report on the Partial Co-

herency Study, Rept. No, SDL 146, Contract VT, 6702, AF 33(657 -
15919, Teledyne Industries. Inc.. Earth Sci. Div., Alexandria, Va.,
1966,

This report, divided into two parts, discusses the partial coherence
function as a quantitative measure of linear relationship between two
variables. Under appropriate conditions, the partial coherence hetween
two variahles will provide a more pertinent measure of their relation-
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shtp than will ordinary coherence functtons. Part One is concerned
with the theoretical problem of determining the structure of seismic
noise in an array of seismometers. Part Two is concerned with
applying the theory to an actual array of setsmometers, located at
CPSO.

ENTICKNAP, R. G., and R. V. WOOD, Jr., Large Aperture Seismic
Array, Contract AF 19(604)-7400, Lincoln Lab., Mass. Inst. Tech.,
Lexington, Mass., 1965.

The stgnals from each setsmometer tn LASA in analog form,
balanced with respect to ground, flow through a well head amplifie-
and then by underground cable to an underground concrete vault,
Twenty-ftve such setsmometers arranged tn a geometrical pattern,
together with the electronics which sample and prepare the signals
for transmission, constttute a subarray. There are twenty-one sub-
arrays described here.

The report then concentrates on the following three subjects:
(a} Signal Collection; (b) Communications and Control; and {c) Signal
Recording.

EPINAT'EVA, A. M., "'Longitudinal Seismtc Waves Traveling in Certain
Real Layered Media,'’ Trudy Inst. Fiziki Zemli, A. N. SSSR, No. 14,

6 pgs., 1960, (Translated from Russtan), Contract DA-49-083 0SA-3137.

In this report, an attempt has been made to solve the problem,
encountered tn setsmic surveytng, associated wtth refracted waves
that correspond to tnterfaces wtth small veloctty differences and also
with reflected and refracted waves recorded beyond the origin of the
refracted waves,

EPINAT'EVA, A. M., ""Secondary Shocks in Setsimtc Observattons.'' Izvest,
Akad. Nauk, SSSR, Ser. Geofiz., No. 4, pp. 43-60, 1951, (Translated
from Russian), Contract DA-49-083 OSA-3137.

A description is given of experiments to determine the dependence
between the origin time of secondary shocks and their amplitude and
the size of the charge Q and depth of the shot. Graphs of the depen-
dence of the time AT between two successive shocks agree with the
theory of vibrations of a gaseous sphere in a liquid when the effect
of the interfaces (the surface of the water and the bottom of the reser-
votr) ts taken into constderatton, The ratio of the wave amplitudes
corresponding to the secondary shock and the explosion diminishes
with an increase of Q. When Q has small values, secondary shocks
of greater magnitude than that of the explosion were observed.

EPINAT'EVA, A. M., '"Some Results of the Analysis of Formulas for the

Amplitudes of Refracted Waves,'' Trudy Inst. Fiziki Zeml1t, Akad. Nauk

SSSR, No. 6, pp. 7-51, 1959, (Translated froni Russian), Contract DA
49-083 OSA-3137.

Formulas for the amplitudes of longitudinal refracted waves in
the case of solid and ltqutd media with different types of sources
(harmonic and pulse) are compared. The general distincttve features
of the formulas are explained and analyzed. On the basis of expert-
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mental data, changes are introduced in the methods of determining
the exponent of the divergence function, the absorption coefficient and
the difference in absorption coefficients.

EPINAT'EVA, A. M,, ''Some Types of Multiple Seismic Waves,"" Akad.
Nauk SSSR Ser. Geofiz. Izvest., No. 1, pp. 23-36, 1956, (Translated
from Russian), Contract SD-78,

VESIAC 6742 VU Theoretical and experimental investigations are presented of the
kinematic and dynamic characteristics of multiple reflected and reflec-
ted-refracted waves, the first reflection of which occurs from an
interface located above the source of excitation of the pulsts. The
experimental and theoretical data are in agreement,

EPINAT'EVA, A. M,, and V. CERVENY, ''Reflected Waves in the Region
of the Second Critical Point,'' Stud. Geophys. Geod., Vol, 9, No. 3,
pp. 259-271, 1965, (Translated from Russian), Contract SD-78,

VESIAC 13,317 VU The investigation of the characteristics of reflected und head waves
at special points—the critical points of the time-distance cuives of
refracted waves —is of great importance for an understanding of the
physics of the generation of the waves forming in real media, for a
determination of the optimum methods of recording waves in these
regions and for the development of methods of determining wave types
and the parameters of media.

ERKMAN, J, O., Hydrodynamic Theory and High Pressure Flow in Solids,
Final Rept., Contract No. DA-49-146-X7Z-095, Stanford Res, Inst,,
Menlo Park, Calif., 1963,

VESIAC 6296 VU A plane shock wave is induced in a target by hitting the target
with a flying plate accelerated to a high velocity by a charge of ex-
plosive. The amount of attenuation of the shock wave is determined
by observing the velocity of the free surface of the target. Shocks
are attenuated more rapidly in Yule marble, Vacaville basalt, and
alluvium than predicted by calculations based on the theory of hydro-
dynamics. Problems concerned with the measurement of the flatness
of the flying plates, with the condition of the plates, and with the re-
cording method are discussed. A computer code using the artificial
viscosity method is used to calculate the flow induced in a target by
the impact of a flying plate,

ERKMAN, J. O,, Propagation and Attenuation of Shock Waves in Solids,
Contract No. DA-49-146-XZ-095, Stanford Res. Inst., Menlo Park,
Calif,, 1963,

VESIAC 6790 VU This work was undertaken to obtain experimental data which could
be used to decide whether the hydrodynamic model, an elastoplastic
model, or some other model, best describes the behavior of shock
waves in some representative solids., Measurements were made of
the motion given to a free surface of the solid by the reflection of the
shock front from the free surface. The use of samples of progressively
greater thickness gave information on the attenuation of a shock in the
material being studied. How shock waves were produced is fully
described, The results of the tests, illustrated graphically, are fully
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discussed, including attenuation of particle velocity of shock waves,
and pressure relief in shock waves.

ESPINOSA A. F., G. H. SUTTON, and i. J. MILLER, A Transient Tech-

nique for Seismograph Calibration-Manual and Standard Set of Theoret-
ical Transient Responses, Spec. Rept. No. 4410-106-X, Contract AF-
19(604)7376 SD-78, Lamont Geological Observatory, Palisades, New
York, 1965.

A transient technique for seismograph calibration was developed
and tested by a variety of methods. This technique makes practical
the daily calibration of contlnuously recording seismographs without
disturbing the instruments more than a very few minutes. It was
tested and proved satisfactory relative to results of more conventional
stead-state methods by using both digital and analog analyses of the
output translents,

Output transients and the corresponding theoretical response
curves have been calculated for 94 sets of instrument parameters.
By comparison of the calculated output transients with experimental
results it is possible to obtain the response of the instrument with
considerable precision, quickly, and without computation.

EUBANKS, F. R., G. T. BAKER, Array Research, Special Report No. 11,

Automated Mapping System, Contract VT/4053, AF 33(657)-12747,
Texas Inst., Inc., Dallas, Texas, 1966.

A series of programs has been written for the IBM 7044 Computer
and Calcomp Plotter to aid in the evaluation of potential array sites
and in interpretation of data recorded at an array site. These programs
utilize sets of worldwide geographic coordinates and array site coord-
inates and provide maps of various types including stereographic pro-
jections centered on the array site and a map of the world in vector
k-space centered on the site.

EVERNDEN, J. F., and D. M. CLARK. Investigation of P Travel-Time

Curve, Sci, Rept., Rept. No. 236, Contract VT,/9706, F33657-69C-
0013, Teledyne Industries, Inc., Alexandria, Va., 1969

By using a large number of LRSM stations and a number of earth-
quakes from all azimuths and the well controlled nuclear explosions,
a study of the ''P'" travel-time curve reveals it to be nearly a series
of stralght-lines or legs throughout the total distance of about 1050,
Time as well as amplitude residuals were determined for the stations
used and were found to be acceptably consistent. Analysis of the
variance of the several modes of handling the data of each leg is shown
which is significant in indicating the relative probability of each model
as an explanation of the observed data, The "'F'' statistic value, de-
grees of freedom, etc., are shown for each leg. The existence of
real differences in "'P"' travel-times and thus of mantle velocity
structure are illustrated indicating that the velocity varies as a func-
tion of azimuth,

The very close correlation between site geology and average
noise level on signal amplitude is discussed as well as this effect on
magnitude calculations.
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In addition, a computed ''B-factor'' curve developed from this
study is compared with Gutenberg's and one by Clawson of Geotech,

EVERTSON, D. W., A Quarterly Report of Progress under U, S. Coast and
Geodetic Survey, Quarterly Status Rept. No. 7, Contract CGS-1198,
University of Texas, Austin, Texas, 1965,

VESIAC 13,308 VU Three solion universal seismometer units have been completed
with improved features. An electronics package is included with each
seismometer for response shaping and moderate voltage gain. WWSSN
responses can be duplicated in each one. Earthquake recording was
done at the Balcones Research Center subsurface vault. A small
horizontal shake table is nearing completion. Electromagnetic pumping
is being considered as an alternative calibration method. An equation
of motion has been derived for the solion universal seismometer,
Visits were made to the Geotech in Texas, to calibrate seismometers
and to discuss design techniques to minimize thermally induced noises
in seismometers.

EVERTSON, D. W., Report of Progress under U, S. Coast & Geodetic
Survey, Contract CGS-1198, Status Report No. 9, Contract CGS-1198,
Univ. of Texas, Austin, Texas, 1966,

VESIAC 14,973 VU Although solions compare favorably with other pressure trans-
ducers as to full scale signal to self-noise ratio, the exceptional
pressure sensitivity of a solion seismometer has led to an intensitive
effort to discover the lowest permissible threshold pressure that
self-noise will permit. Mechanisms that originate noise current in a
solionhave been considered. Unsteady natural convection, caused by
density gradients at the electrodes, may explain the predominant
noise generation in conventional solions operated with the axis ver-
tical. This effect has been simulated by an electrical analog circuit
using thermistors. Apparatus for observing solion output in the pres-
ence of a minimum of acoustic, thermal, or electrical disturbance
was used to test 17 kinds of solions.

EVERTSON, D. W., Status Report No. 8 on Contract CGS-1198 for the
Period 1 October 1965 Through 8 February 1966, Contract CGS-1198,
Univ, of Texas, Austin, Texas, 1966.

VESIAC 14.637 VU Three solion universal seismometer and amplifier units were
delivered to the Seismic Laboratory, Albuquerque, New Mexico.
Three fixed voltage gains and plug-in filter circuits enable the seis-
mometers to duplicate closely the response of the WWSS. Solion
transducer and frame noise limit the magnification in the long period
mode. Present noise in the solion transducer may conceivably orig-
inate from current fluctuations, fluctuating electrolysis rate, break-
down of oxide insulation on the cathode masking plates, convection
currents, or a combination of such causes. Steps will be taken in
future work to provide a seismometer that will make the most of the
capability of each component in its construction.

EVERTSON, D. W., R. S. ADAIR, and G. E. ENGLISH, Report of Progress
Under U. 8. Coast & Geodetic Survey, Status Report No. 10, Contract
CGS-1198, Univ, of Texas, Austin, Texas, 1967,
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Measurements have been directed toward verification of the
solion noise previously reported. From the study of the noise tests
of solions, it is postulated that seismic motion transverse to the
axis of symmetry in the solion causes almost as much output as does
seismic motion parallel to the axis of flow., Further tests have veri-
fied that solions are sensitive to transverse motion and that the trans-
ducer transverse output is caused by fluid flow instead of by forced
convection. Phase shifts of the solions were observed while obtain-
ing the response points on the vertical shake table.

EVISON, F. F., Earthquake Wave Anomalies in New Zealand, Contract SD-

78, Univ. of Mich., I. S. T., Ann Arbor, Mich., 1966.

Pn arrival times at New Zealand stations from 500 tocal earth-
quakes are analyzed by computer. Anomalies are related to station
site, epicentral distance, and focal dcpth.

EVISON, F. F., Tte Polymorphic Transition as a Possible Earthquake

Source, Rept. No. 7885-1-X, Contract DA 49-083 OSA-3137, SD-178,
Univ, of Mich., Inst. of Sci. & Tech., Ann Arbor, Mich., 1967.

The phase-change hypothesis relates earthquake occurrence to
a changing pressure-temperature environment, and hence primarily
to vertical convection in the upper mantle and crust, including
diastrophic uplift and subsidence. Rapid polymorphic transitions
aided by metastability provide a likely source mechanism.

EWING, M., Establishment of a Long Period Seismograph Network Utilizing

Magnetic Tape Recording, Semiannual Tech, Summ. Rept. No. 2, Con-
tract No. AF 19{604)-8485, Lamont Geo. Observ., Palisades, N.Y.,
1962,

This semiannual technical report, covering the period from 1
December 1961 to 31 May 1962, identifies the stations selected and
the criteria used, describes very briefly the network instrumentation,
and explains the various analysis techniques that were devised or
utilized; simple filtering, inverse filtering, total energy, Fourier
spectral analysis, axis rotation, and phase separation.

EWING, M., Research Directed Toward the Use of Long and Intermediate

Period Seismic Waves for the Identification of Seismic Sources,
Ser.iannual Tech. Rept. No. 1, 1 August 1964-31 January 1965,
Contract AF 19(628)-4082, Lamont Geol. Observ., Coiumbia Univ.,
Palisades, N. Y., 1965.

During the period covered by this report research has been car-
ried out on a variety of projects. Of particular interest to the aims
of VELA UNIFORM is a study involving the relocation of two hundred
earthquake epicenters from the Kamchatka-Kurile Islands region,

It was found that most of the earthquakes occur offshore, and that the
epicenters on land correspond in general to intermediate or deep-
focus shocks, although several shaliow-focus earthquakes did occur
in Kamchatka. The SALMON underground explosion was well re-
corded although attempts to record at several unusual sites were not
successful. A source mechanism study, utilizing Rayleigh waves
only is discussed.
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EWING, M., Research Directed Toward the Use of Long- and Intermediate-

Period Seismic Waves for the Identification of Seismic Sources,
Annual Tech, Rept. No. I, Contract AF - , Lamont Geoi.
Observ., Palisades, N. Y., 1965,

During the period covered by this report research has been car-
ried out on a variety of projects. Of particular interest to the aims
of VELA-UNIFORM is a study involving the relocation of two hundred
earthquake epicenters from the Kamchatka-Kurile Islands region,

In agreement with a previous Russian study, it was found that most
of the earthquakes occur offshore, and that the epicenters on land
correspond in general to intermediate- or deep-focus shocks, al-
though several shallow-focus earthquakes did occur in Kamchatka.

The SALMON underground explosion was well recorded although
attempts to record at several unusual sites were not successful. A
source mechanism study, utilizing Rayleigh waves only, resulted in
some ambiguity which was resolved by appealing to body wave data.
This ambiguity could also have been resolved by good Love wave data
if such had been available, but it is clear that with present techniques
Rayleigh wave data only is insufficient for a unique source determina-
tion. Some of the other lopics covered in this report are studies of
P wave travel times in the shadow zone, dispersion data from PL
waves and granddaddy waves, and PcP phases generated by nuclear
explosions,

EWING, M., Research Directed Toward the Use of Long- and Intermediate-

Period Seismic Waves for the Idenlification of Seismic Sources, Tech,
Rept. No. 3, Contract ARPA Orcer No. 292, AF 19{628)-4082, Lamont
Geol. Observ., Columbia Univ., Palisades, N. Y., 1967.

Several studies of interest to the VELA- UNIFORM program have
been completed or carried out during the reporting period. Among
these, the study of the relative excitation of body and surface waves by
explosions and earthquakes shows that while the two ciasses of events
do not separate into two distinct categories, the explosions generate
smailer surface waves than most of the earthquakes. Focal mechanism
and aftershock studies have cast new light on our knowledge of the
earthquake process. Seismicity studies, made pcssible only by the
avaiiability of digital data, may enlarge our ideas on the s] atiai and
temporal distribution of seismic sources.

EWING, M., Semiannual Tech, Report No. 4, 1 January 1963 to 30 June 1963,

Contract No, AF 19{(604)-7376, Lamont Geol. Observ,, Palisades, N, V.,
1963.

A general summary of the work completed to date on the phase
velocity mapping project is given, New phase velocity data for the
U.S. has just been obtained and is described in some detail, Aiso
reported on are: 1) very precise phase velocities of Rayleigh waves
in the period range of 200 to 3200 sec, obtained from free oscillation
data; 2) a seismograph system with three-band rejection filter galvan-
ometers which have been placed in operation; 3) a detailed study of
epicentral locations in the South Pacific of over 100 earthquakes in
the period 1957-1963; 4) a study of high-frequency seismic waves re-
corded in a mine at a depth of 1850 ft, below surface; and 5) an inves-
tigation of the earth's elastic strain,
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EWING, M., Semiannual Technlcal Report No. 5, 1 July 1963-31 Dec.

1963, Contract AF 19{604)-7376, Lamont Geolog, Observ., Palisades,
1964

N. Y., .
VESIAC 7509 vU Work on these subjects Is reported: a) standard Russian and
AD 432 363 short-period 1nslrumenls belng Inslalled at Lamont: b) a short-period

instrumenl locatcd 1800 feet below the surface that was operated in
the frequency range between 2 and 100 cps with a response that was
flat to velocity; c) a study made of 1he behavior of 1he excilation func-
tlon with respecl to time for 8 deep-focus earthquakes, 4 shallow-
focus earlhquakes, and lhe 1lardhat explosion; d) the conlinuation of
the study of radialion palterns from small magnitude earlhquakes

and explosions:; e} a new melhod for obtalning dispersion curves for
surface waves [rom the travel limes of body waves; ) locating of
earthquake epicenlers.

IiWING, M., To Study and Measure the Motion of the Deep Ocean Floor In
Ihe Frequency Range of Seismic Waves, Semiannual Tech, Rept., Con-
Iract No, AF 19(604)-8357, Lamont Geol., Observ,, Palisades, N, Y.,
1961,

VESIAC 5570 vU This semiannual report provides a short comment on technical
progress in lhe conslruction of ocean bottom seismograph systems
and describes briefly scienlifle findings from three bottom seismo-
graph stalions, The oceinic compressional velocity structure mei-
sured by conventionial marine refraction techniques was verified, and
crustal and mantle shear waves were observed with velocities of 3.7
and 4.3 km/sec.

EZELL. G. D., The Application of Telenietry Teclitiques to La rge Short-
Period Seismometer Arrays, VESIAC Rept, No, 4410-74-X, Contr,

No, SD-78, Univ. of Mich,, Inst. of Sci, & Tech.. Ann Arbor, Mich.,

1964,
VESIAC 7743 VU This report describes problems, such as the effect of trans-
Al 436 447 niission-line length on seismometer damping, signal attenuadion, and

signal-to-noise ratio, which are associated with data transmission
systems in use today. It gives general discussion of frequency and
time-division multiplexing pulse code modulation, and electromagnetic
wave transmission, and examines in more delail other transmission
systems which are applicable to seismic data.

FAIRBORN, J. W, St:lt[ol_l_C_()r_xlection at LASA, Contract AF 49(638)-1632,
Mass. Inst. of Tech., Cambridge, Mass., 1966,

VESIAC 14,814 vU Two lypes of cruslal and/or upper mantle lateral inhomogeneities
AD 649 264 are postulated; thev are dipping layers, which have dilferent seismic
velocities, and an upper mantle-crustal model iuving a linear velocity
gradienl in the horizontal dlrection. The P-waye travel time deviations
as a function of azimuth angle to the earthquake cpicenter are calcu-
lated for each model and compared. on the basis of magnitude, with
the azimuthally dependent parl of station correclions observed at
LASA and TFSO.
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FARNHAM, P. R., A Study to Evaluate the Efficiency of Beamforming the

LASA Long-Period Array, Sci. Rept., Rept. No, 226, Contract VT/6702,

F3§65'7-6§C-6945, Teledyne Inc., Alexandria, Va., 1968

The long-period vertical-component data from 18 teleseismic
earthquakes recorded at the Montana LASA were prefiltered and time-
shifted to determine the amount of signal loss, rms noise reduction,
and signal-to-noise ratio improvement which results from beamforming,

FARNHAM, P. R,, and D, M. CLARK, Preliminary Evaluation of Norsar,

Sci. Rept., Rept. No. 221, Contract VT/670 , F33657-68C-0945,
Teledyne Indust., Inc., Alexandria, Va,, 1968

A preliminary evaluation of NORSAR, using short-period data
from one noise sample and two teleseismic events, was performed
to determine: 1) the minimum inter-sensor spacing required to
produce optimum rms noise reduction by summing, and 2) the amount
of signal loss, rms noise reduction and signal-to-noise gain produced
by beamforming the array.

FARNHAM, P, R., R. L. SAX, E. A. FLINN, and E. F, CHIBURIS, P Wave

Parameters Measured at the Montana LASA, Sci. Rept., Rept, No.
217, Contract VT/6702, F33657-68C-0945, Teledyne Indust., Inc,,
Alexandria, Va., 1968

The raypath parameter, P, and the azimuth deviation of the source
from the raypath direction have been computed from the first arrival
P waves of over 600 earthquake events recorded at the Montana LASA
during its first two years of operation. The epicenters of 247 of these
events are located along a profile extending northwest of the reference
station, LASA - A0, within the range of azimuth 3000-3200, The ¢ pi-
centers of 162 events are locateqy along a profile toward the southeast
in the range of azimuth 1400-1600,

FARRELL, P. J., Cumberland Plateau Seismological Observatory, Quar-

terly Rept. No. 1, Contract AF 33(657)-14648, VT /5054, Texas
Instr., Inc., Dallas, Texas, 1965,

Texas Instruments, Inc. formally ussumed responsibility for
operation of the Cumberland Plateau Seismological Observatory
(CPSO) May, 1965. During the first three months of operation, rou-
tine analysis and operation of the station continued and specific re-
search studies on ambient noise, signal-to-noise ratios and detection
capability have been initiated. In addition, a digital multichannel
filter unit is being built for installation early in 1966. A general
description of the station instrumentation and operation is included
in this quarterly report.

FARRELL, P, J., Ocean-Bottom Seismometer Data Collection and Analvsis,

Semiannual Tech, Repl. No, 5, Conlract No, AF 19(604)-8368, Texas
Inst., Dallas, Texas, 1963,

A total of 300 hours of ocean-bottom seismic data have been
collected in areas off the California coast and north and south of the
Aleutian Chain in varying water depths to 20,000 feet. Discussed are

239



WILLOW RUN LABORATORIES

VESIAC 5597 VU

VESIAC 8349 VU

VESIAC 9620 VU

240

refraction data of Pn arrivals recorded at Adak and on the ocean
bottom (from 1000-pornd explosive sources in the water); detailed
analyses of a near-regional event recorded simultaneously on land
and on the ocean bottom in the vicinity of Cape Mendocino, California;
analyses of land and ocean-bottom noise samples in the California
area, indicating that at the microseismic peak the ocean-bottom aver-
age noise power levels are 20 db greater than at a nearby land station.

FARRELL, P. J., Special Report on Fieid Test of Texas Instruments Ocean

Bottom Seismometer Unit at the Uinta Basin Seismological Observatory,
Vernal, Utah, Contract AF 19(604)-8368, Texas Inst., Dalias, Texas,

1963,

Texas Instruments has constructed an automatic seismic moni-
toring and recording device which is described in this report. From
21 November to 12 December, inciusive, the ocean-bottom seismo-
meter instrumentation operated unattended at UBO. Described in
this report are: 1) the purpose of this operation, and 2) the manner
in which the equipment was operated. Threshold control evaluation
is also discussed, .. = well as the portion of the signal passed before
the threshold tape, the period versus relative magnification curve
of the O. B. system, and the length of the unattended operation. The
report conciudes that the station is capable of unattended operation
for a minimum of 22 days.

FARRELL, P. J., 30-Day Ocean-Bottom Seismograph - Semiannual Tech.

Rept. No. 1, Contract No. AF 19(628)-4075, Texas Inst., Dalias, Tex.,
1964,

The 30-day unattended seismograph represents the resuit of
three years engineering operation and research by TI on the problem
of investigating ocean-bottom seismometry. Some advantages of
these units over their predecessors are: 1) the abiiity to record on
magnetic tape, unattended for 30 days versus 11 hours in the previous
unit; 2) free fali and sonar recall versus lowering and raising by
steei cable previously; 3) operation to 25,000 feet versus 20,000
feet previousiy; 4) continuous operation for 30 days on 50 ibs. of
batteries; 5) the abiiity to insert WWV directiy on the magnetic tape,
aliowing time recovery over a 40-day period to 1/10 seconds; 6) opera-
tion at tiit angles up to plus or minus 459 versus 15° previously; and
7) tri-level recording to give a dynamic range of 75 db,

FARRELL, P. J., 30-Day Ocean-Bottom Seismograph, Semiannuai Tech.

Rept. No. 2, Contract AF 19(628)-4075, Texas Instr., inc., Dallas,
Texas, 1965.

Texas Instruments was commissioned to drop and recover
Thirty day OBS to test component and system reliability and to per-
fect handiing procedures. After testing in the waters off Southern
California personnei were transferred to Adak, Alaska, where five
instruments were implanted and a reference iand station instailed.
Several charges were detonated whiie the instruments were record-
ing and other instrume were dropped at iocations along the route
to Japan and the Kuriie. Data are now being analyzed in Dalias.
Despite significant improvement in techniques to transfer data to
film significant results are not yet avaiiable.
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FARRELL, P. J., W. A, SCHNEIDER, 30-Day Ocean-Bottom Secismograph,

Aleutian and Kurile Q%erations, Final Report No. AFCRL-65-765,
Contract AF 19(628)-4075, Texas Instruments Inc., Dallas, Texas,
1965.

The 30-day ocean-bottom seismograph senses ground motion
through 1 vertical and 2 horizontal velocity seismometers and pressure
variations through a transducer capable of response to 1.0 eps. Data
are recorded continuously on magnetic tape and the unit has a depth
capability of 25,000 ft. During the summer and fall of 1964, several
drops were made in the area south of the Aleutian chain and northeast
of the Island of Hokkaido, Japan. Powcr density spectra of ambient
noise samples over a long time interval were selected from the two
areas. Plots of these data versus time are presented and compared
with simultaneous meteorological maps covering the respective areas.
Results show a direct relation between ambient noise ievels and local
meteorological changes.

FARRELL, W., Gyroscopic Seismometer, Contract AF 49(638)-1388, Uni-

versity of California, La Jolla, California, 1967.

The modifications to the Penduious Electric Vacuum Gyro (PEVG)
Seismometer, described in the Generai Motors Defense Research
Laboratory Report No. TR 66-23, Final Report on a D. C. Shift Seis-
mometer, are briefiy described.

FEDYNSKII, V., V., ""Deep Seismic Sounding in the Compiex of Regional

Geophysical Investigations,'' USSR Ministry of Geol. & Minerai Con-
servation, Address Unknown, Undated, Received 1966, (Translated
from Russian), Contract DA 49-083 OSA-3137.

The author is concerned with making suggestions on how to direct
the work in deep seismic sounding in the next few years in the USSR
in such a way that it will have the greatest effect in solving a number
of problems connected with the structure and development of the
earti's crust. First, he gives a description of deep seismic sounding.
Then he discusses the various directions in which research must be
conducted in deep seismic sounding. Also discussed are economic
considerations related to deep seismic sounding, and plans for deep
seismic sounding during the next few vears.

FEETHAM, W., and A. M. RUGG, TFSO Installation of Horizontal Array

and Recording Building Modifications, Special Rept. No. 9, Order No.
6, Project VT/070, Contract AF 33(657)-77417, United ElectroDynamics,
Inc., 1964,

Twenty-four horizontal short- pericd Johnson-Matheson seis-
mometers have been installed in the crossed iinear array at the
TFSO as directed under the Work Statement. Recording instrumen-
tation was added and modified to take care of the added seismometers.
Some of the instruments were fabricated in UED's Pasadena plant,
All of the instaliation was done by TFSO personnel. After the system
was completely installed, it was calibrated and checked for proper
phase. Operating parameters for the horizontal array are given;
array installation and vault installation are described. Seismometer
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Installation is discussed and the laylng of cables. Recording building
modification ar<} installation are presented,

FENNER, P. R,, Iterative Techniques for the Solution of Frequency-Domain
Filter Sets, Special ScI. Rep(, No. 16, Large-Array Signal and Noise

Anaizsls, Contract VT/6707, AF 33(657)-16678, Texas Inst,, Inc., Dallas,

Texas, 1968

VESIAC 18,526 VU Computation of high-resolution wavenumber spectra includes

AD 835 359 the solution of a set of Hermitian equations. This report investigates
three technlques of solving for the unknown vector a: the method of
conjugate gradients, steepest-descent method, and exact-Inverse
method. The object 1s to determlne the accuracy and computational
complexlty of each technique.

FENNER, P. R,, Large-Array Sign
Rept. No. 15, Traveltime
33 » Texas Inst,, Inc., Dallas, Texas, 1967,

VESIAC 17,990 VU This report investigates practical aspects of generating high-
resolutlon wavenumber spectra using subarray outputs of the Montana
LASA. Especially studied are the variability of traveltime anomalies
as a function of wavenumber, spectral window effect on crosspower
estimates due to moveout across the array, and tradeoffs involved in
a finite-length transform of array data.

al and Noise Analysis - Special Sci.

FENNER, P. R., Traveltime Analysis for LASA - Large-Array Signal and
Noise Analysis, Speclal Sci. Rept, No, 15, Project VT/6707, Contract
AF 33(657)-16678, Texas Inst., Inc., Dallas, Texas, 1967.

VESIAC 17,437 VU This report investlgates practical aspects of generating high-

AD 827 078 resolution wavenumber spectra using subarray outputs of the Montana
LASA. Especially studied are the variability of traveltime anomalies
as a functlon of wavenumber, spectral window effect on crosspower
extimates due to moveout across the array, and tradeoffs Involved in
a finite-length transform of array data. From this investigation, it is
concluded that current data are insufficient to define a scheme ade-
quately to correct wavenumber spectra calculations for traveltime
anomalies. Also, because subarrays on the E and F rings of LASA
generally exhibit larger traveltime residuals and less waveform
slmilarity than do subarrays of the inner rings, subarrays on the E
and F rings will not be included in high-resolution f-k spectra
calculations.

FERNANDEZ, L. M., The Determination of Crustal Thickness from the
Spectrum of P Waves, Rept, No. AFCRL-65-766, Contract AF 19(604)-
7399, St. Louis Unlversity, St. Louls, Missouri, 1965,

VESIAC 13,039 VU To obtain information on the structure of the crust Independent

AD 624 844 of the time, history, 2.ad spatial distribution of the source of energy,
the spectrum of the vertical component of motion is divided by the
spectrum of the horizontal component. This ratio represents the
tangent of the apparent angle of emergence as a function of frequency.
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It depends only on the angle of Incidence of the ray and the system of
layers below the recording station. The parameters of the crust may
be determined by comparison of theoretical and observed spectra of
thls ratio.

To facilitate this comparison, a set of master curves was cal-
culated using the matrix development of Haskell,

FERNANDEZ, L. M., Final Report, Grant AF-AFOSR-1177-66, Contract

AF-AFOSR-1177-66, San Calixto Observ., La Paz, Bolivia, 1966,

Five topics are discussed:; (1) installation of the Peneas Acous-
tic Array: tlie low level of seismic noise present in the long-period
instruments of the Peneas Seismic Array recommended installation
in Bolivia of an acoustic array of microbarographs able to register
Infrasonic pressure disturbances of the atmosphere. Results of pre-
limlnary studies of terrain and meteorological conditions are given,
Training of personnel, calibration of microbarographs, airlifting of
equipment to La Paz, and installation and testing of equipment are
mentioned; (2) the official dedication of the installation Is described;
(3) spectral analysis of acoustic records is considered; (4) detection
of acoustic signals is described: and (5) an auwtomatic correlator is
described.

FERNANDEZ, L. M., Variations in Amplitude of Short-Period P Waves,

Tech, Rept. No, 63-1 , Contract No, AF 49 -1150, Geotechnical
Corp., Garland, Texas, 1963,

The variations of amplitudes of P waves generated by 12 teleseisms
and detected by standardized short-period vertical instruments are
investigated. The results are related to the local and regional geology
of the site, Statlons located on sandstone have an average amplitude
almost two times the average amplitude of stations located on intrusive
igneous and metamorphic rock. Stations located on limestone have
amplitudes 1.2 times higher than stations on igneous intrusive and
metamorphic rock. Variation of amplitude by a factor of 2 for stations
located close together is not unusual although 857, of the stations have
variations less than a factor of 4,

FILSON, J. R., On Estimating Explosive Source Parameters at Teleseismic
Distances, Tech, Note, Rept. No, TN 1970-9, ESD-TR-70-196, Contract
AF 19i628)-5167,

Lincoln Labs., M. I, T., Lexington, Mass., 1970

A study has been made of the short -period spectra of five pre-
sumed explosions recorded at five arrays, An attempt has been made
to relate contrasts in spectra of different events, recorded at the same
site, to source size; and contrasts observed at different arrays for a
given event, to the earth’s attenuative properties. Haskell's model
for the explosion spectrum was fitted to each event individually after
corrections for instrument response and various exponentlal attenua-
tions, At a slngle array, that attenuation which allowed the fitted
parameters to vary as dictated by the model was chosen as the correct
one. With the attenuation estimated to each array, the spectra ob-
scrved at all the arrays for a single event are fitted to a source model
simultaneously. In most cases the individual and simultaneous fitting
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schemes yield reasonable values for the source parameters. Haskell's
model and the estimated attenuation parameter for a central Asia to
LASA path apparently explains a trend in short period spectral ratio
measurements as a function of magnitude.

FINK, D. R., R. S. DAHLBERG, Study of LASA Data Links, Rept. No, ESD-

TR-67-221, Contract AF 13{628)-6141, Philco-Ford Corp., Blue Bel],
Pa., 1967.

Investigation has been directed toward the utilization of data links
for dissemination of seismic information from the Montana LASA to
the scientific community, Methods and equipments are readlly avail-
able for providing an essentially on-line seismic data link between
LASA and potential data users. Analog and/or digital data trans-
mission appears fedsible, and relative requirements and costs per
data channel have been detailed. As a result of the study, it is
recommended tiiat a teletype station bulletin be made available to
those deslring It. It is also recommended that consideration be given
to providing a data transmission facllity at the Montana LASA Data
Center so that data can be transmitted directly to interested users.

FISHER, R. L., A Study of Magnitude Determinations from Worldwide

Data, VESIAC Rept. No. 4410-71-X, Contr, No. SD-78, Univ. of Mich.,
Inst. of Sci. & Tech., Ann Arbor, Mich., 1964,

One of the objectives of Texas Instruments' contract for World-
wide Collectlon and Evaluation of Earthquake Data is the study of the
recent seismicity of the earth, based on smaller-magnitude shocks.
Magnitude data for most areas are quite incomplete except above
M = 6.0, and, consequently, calculation of lower magnitudes was a
necessity. It was found in collecting data from a total of 150 stations,
that the instrumentation varied widely in type and quality. Also, it
was decided that all magnitudes would be reduced to Richter's
scale.

FISHER, R. L., Woridwide Collection and Interpretation of Earthquake

Data (Special Rept. No. 1), Reevaluafion of Seismicity for 1960 and
1963, C-104-65, Texas Instr., Inc., Dallas, Texas, 1965,

In this report are data having to do with annual earthquake re-
currence, perhaps the most important contribution of seismicity
studies to VELA UNIFORM. The 1960 and 1963 seismicity data have
been extensively reviewed. In this review: (a) previously published
data are revised and corrected; (b) data are prepared for comparison
with 1964 seismicity as well as combination with the 1964 data to
allow further statistical analyses to be performed; and (c) interpreta-
tions of the 1960 and 1963 data are modified, revised, and supple-
mented.

FISHER, R. L., Worldwide Collection and Evaluaticn of Earthquake Data,

Terminal Report, Contract No. C-104-65, Texas Inst., Inc., Dallas,
Texas, 19617,

This report discusses work performed from 28 April through 15
October 1966. During that period, the hypocenter and magnitude
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programs were tested and then used to process January 1964 data.
Analysis of magnitude residuals indicate that patterns of residuals
exist and might be used to infer source mechanisms,

The ratio of maximum P to P, amplitudes is a function of distance,

with maxima generally between 300 to 750 km. Considerable variation
from station to station leads to the conclusion that my, is currently
unreliable when based on data recorded less than 1000 km from the
source.

FISHER, R, L., R, G, BAKER and R. R, GUIDROZ, Worldwide Collection

and Evaluation of Earthquake Data, Final Report on Evaluation of
1960 Seismicity, Contract AF 1§13615-9517, Texas Inst,, Inc,, Dallas,
Texas, 1964,

This is a study of the geographical distribution of world-wide
level of seismic activity for 1960, The information can be used to
delineate areas in which earthquakes of comparable size to nuclear
explosions occur, and also to provide estimates of the annual numbers
of these events. Five objectives of the study are presented, as well
as a description of several presentation methods used to provide a
comprehensive view of seismic activity, Data from 61 seismograph
stations were processed and more than 4000 events of magnitude 3.0
and greater were investigated. Include? is the information gathered
from these investigations. One main conclusion: 1960 was highly
seismic as compared to the average year pictured by Gutenberg and
Richter.

FISHER, R. L. and R. GUIDROZ, World Wide Collection and Evaluation of
Earthquake Data Evaluation of 1963 Seismicity, Final Rept., Contract
AF 1935035-851'7, Texas Instr., Inc., Dallas, Texas, 1964,

Seismic activity in 1963 is documented and compared to 1960
and other years. Other studies undertaken over the past three years
are reviewed and summarized. The worldwide level of seismicity in
1963 is shown to have been considerably lower than in 1960. Com-
parison with Gutenberg and Richter's (1954) data shows 1963 seismic
activity about average with respect to total shocks Mg greater than
or equal to 6.0. However, more shocks in the range 5.0 greater than
or equal to Mg less than 6.0 were recorded in 1963 than predicted by
Gutenberg and Richter (1954). Epicenter maps are included; a seis-
micity map is included. Some 4800 events are listed. Computed and
published magnitude data are included in the listg.

FIX, J. E., Development of LP Wave Discrimination Capability Using LP

Strain Instruments, Quarterly Rept. No. 2, 1 October to 31 Dec. ),
Rept. No. TR 69-6, Contract VT/8706, F33657-69C-0121, Teledyne
Indust., Inc., Geotech Div., Garland, Texas, 1969

The development of a design for a strain-inertial seismograph
complex is progressing according to schedule. Signals will be detected
in four passbands (periods are the 40 dB down poinis): long-period
(5 to 250 sec), ultra-long-period (25 to 3000 sec), short period (0,05
to 4 sec), and broadband (permanent displacement to 1 sec). Inthe
long-period passband, the moving coil system will have a sensitivity
lower than the microseismic activity in a New Mexico mine and will
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not clip with an M_, = 6.0 earthquake at 30 deg. The ultra-long-period
and broadhand responses will utilize the stability of strain seismographs
to obtain data for studying diagnostic information at longer periods,
The laboratory model of the moving coil technique is being built,
Noise spectra tests on the seismic amplifier suggest that more wire
in the coil will improve the signal-to-noise ratio. The direct-current-
variable capacitance technique design tests confirm the feasibility

of the method; a laboratory model is being designed and built. lnvar
tubing will be used for the strain rod with a three point taut wire
suspension, A mine near Phoenix, Arizona, has been selected, rec-
ommended to the Project Office, and approved by the Project Officer.

FIX, J. E., Development of LP Wave Discrimination Capability Using LP
Strain Instruments, arterly Rept, No, 5, T July to September
1969, Rept. No. TR 69-50, Contract VT/8706, F33657-69C-0121,
Teledyne-Geotech, Garland, Texas, 1969

VESIAC 19,915 VU The final engineering model design of the strain/inertial complex

AD 861 245 is almost complete, About 90 percent of the fabricated, purchased,
and government furnished cquipment is on hand, Installation of the
instrumentation has begun in parallel with the mine completion, The
two recording vans are on site. Power is installed. Telephone ser-
vice is expected soon, Some short-period inertial seismograms have
been recorded at magnifications in excess of 500K. Until blasting is
complete on the second horizontal tunnel and until excavation has
reached sufficient depth on the winze, potential damage to the venti-
Iation tubing will limit sustained effort to install the first horizontal
strain seismometer, With inadequate ventilation, personnel experience
severe headaches. Plans are being prepared for instrument tests
and evaluations to be conducted as the instrumentation becomes opera-
tional,

FIX, J1. E., Development of LP Wave Discrinﬂn_.lt_ion Capability Using LP
Strain Instruments, Quarterly Rept. No, 7. 1.Jan. to 31 March 1970,
Rept. No. 70-17, Contract VT/8706, F33657-69C-0121, Teledyne-

Geotech, Garland, Texas, 1970

VESIAC 20,217 VU The mine preparation was completed by 2 Fcbruary. Because

AD 869 214 of repeated delays, the mine modification subcontract was terminated
before the full 40 m depth was reached. The vertical strain seismo-
meter will be mounted in a 39-1,2 f{ lole - 16 ft up and 23-1 2 1t
down. The mine has heen inspected and approved by the Office of the
State Mine Inspector, Preliminary recordings have led to several
conclusions, The mine must be sealed to attenuate effects of air
pressure fluctuxtions, The strain seismometers must he insulated
to achieve optimum performance. A "'euring time'' of some duration
is necessary for extreme high-magnification operation, Spurious
disturbances resulting from disturbance of the mine during mine
modifications and installation are decreasing with time. The noj se
background on the preliminary recordings is not electronic instrument
noise. The strain seismographs respond well to earthquake signals,

FIX, J. E. and 1. R, SHERWIN, Development of LP Wave Discrimination
Capability Using LP Strain Instrumeunts, Quarterly Rept. No, 4,1
April to 30 June 1969, Rept, No. TF 69-45, Contract VT '8706, F33657-
69C-0121, Teledyne-Geotech Co., Garland, Texas, 1969
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VESIAC 19,828 VU The development of a design for a three-component strain/inertial

AD 859 128 complex is almost complete, The moving coil-permanent magnet tech-
nique has been selected for the primary transducer. Noise tests on
the preamplifier demonstrated that using more turns of wire in the
coll will give a 1,8 signal-to-noise improvement at periods longer
than 20 sec without affecting the signal-to-noise ratio at shorter
periods. Based on mieroseisms at Las Cruces, New Mexico, the
ground motlon signal will be larger than instrument noise at periods
shorter than 90 sec and instrument noise will be larger at longer
periods,

FIX, J. E. and J. T, SHERWIN, Development of LP Wave Discrimination
Capability Using LP Strain Instruments, Quarterly Rept. No., 6, 1
Octoher 1969 to 31 December 106 , Rept. No. TR 70-5, Contract VT/
8706, F33657-69C-0121, Teledyne Indust., Inc., Geotech Div., Garland,
Texas, 1970

VESIAC 20,083 VU The engineering model design of the strain/inertial conmplex is

AD 865 282 complete. The engineering model of the optlcal displacement trans-
ducer has been bullt and tests indicate that the design goals can be
met. The short-term noise level is 3 x 10~ m rms. Progress in
preparation of the mine has been slow, The 55 deg azimuth hori-
zontal tunnel is complete. The 325 deg azimwuth tunnel is complets:
except for mounting holes for the instruments, The winze has been
excavated down 26 + 2 ft. The fabrication of all equipment is com-
plete exeept two displacement transducers. The seeond and third
magnets have been received with stabilized fluy of 1.187T and 1.180T.
This flux and the coils on hand will give transducer generator con-
stants of 33,600 V/m/=ec and 37,300 V' m/sec. Installation is pro-
gressing in parallel with completion of the mine., The following sels-
mographs have been installed and te st recordings have been made
at the corresponding magnifleations given for X10 view of 16-mm
film: short-period inertial - 500K at 1 sec; long-period tnertial -
100K at 25 sec with 6 see notch, 20K without noteh; 55 deg azimuth
horizontal strain - 1.4 mm 10‘il strain. The strain ma ification
will be inereased after the mine is sealed and the seismometer is
insulated. Numerous strain relief pulses were recorded several hours
before a 4 kg roek fell from the mine wall. Single and dual pulses
of strain have been reeorded for local events (S-P time 11 to 13 sec)
shortly after the P arrival and before the § arrlval. Multiple strain
pulses have been recorded in the latter part of a teleseismic surface
wave train,

FIX, J. E,, and J. R. SHERWIN, Development of LP Wave Discrimination
Capability Using LP Strain Instruments, Quarterly Rept. No, 8§, 1

April to 30 June 1970, Rept. No. TR 70-29. Contract VT ‘8706, F33657-
69C-0121, Teledyne-Geotech, Garland, Texas, 1970

VESIAC 20,392 vU Progress during the second quarter of 1970 is reported. Magnets
AD 875 027 and coils on the LP inertial seismometers were returned to a standard
configuration to match the strain response. A low-pass filter on the
input to the strain preamplifier has limited amplifier saturation from
large signals out of the passband. The mine seal has been improved
to a 4 hour time constant. Three methods of obtalning system trans-
fer functions from special test data were investigated,
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FIX, J. E., and J. R. SHERWIN, Development of LpP Wave Discrimination

Capability Using LP Strain Instruments, marteriy Rept, No. 9, T July
l§7% through 30 Sept, 1970, Rept, No. 70-31, Contract VT/8706, F
33657-69C-0121, Teledyne Indust., Inc., Geotech Division, Garland,

Texas, 1970

Progress during the third quarter of 1970 is reported. The side-
by-side tests have been completed and the second 325 deg azimuth
horizontal strain seismometer (S325) has been installed as the SZ
vertical seismometer, Earth tides are being recorded on all three
components. Amplitude response of the strain seismographs has
been measured,

FIX, J. E. and W, TUCKER, Rapid Spectral Anal sis with a Convolver,
Tech. Rept., Contract AF-AFOSR 313-37, guthern Methodi st Univ,,

Dallas, Texas, 1967

A technique has been developed for rapid spectral analysis on
a small general purpose digital computer. This technique uses a
standard convolver unit available as optional equipment for accom-
plishing the many multiplications and additions necessary in calcu-
lating the autocorrelation function of 8190 data points with up to 512
lags or the crosscorrelation function of 4094 data points with up to
512 lags.

FLECK, P, L., FASTABUL (A Fast Automatic Station Bulletin (Program_),
Tech. Note l§37-3, Rept. No, ESD-TR-§7-13, Contract AF 19(628)-
5167, Lincoln Lab., Mass. Inst, of Tech,, Lexington, Mass., 1967,

A real-time program for a digital computer is described which
uses the sampled outputs of an array of 21 seismometers as input,
These data are reduced and output as a typewritten list of the physical
barameters of any "'event'' present in the original data, The physical
barameters automatically listed are some of the standard items in-
cluded in the international seismic bulletin (epicenter location, origin
time and magnitude). Results of this automatic method are preser’ =d,

FLECK, P. L., A Seismic Data Analysis Console, Tech, Note, Rept. Nos.

TR 68-191, TN 68- , Contract AF -5167, Lincoln Labs,, M. I. T.,
Lexington, Mass., 1968

A software system for a PDP-7 digital computer with a cathode
ray tube display has been designed to process seismic data. The system
permits quick visual inspection of digitized data and allows easy appli-
cation of powerful programs which operate on the digitized data or
on the results of previously used programs. Some operations which
can be performed are: epicenter location, beamforming, magnitude,
complexity and spectral ratio computation, filtering autocorrelation,
Fourier transformation, Sonogram generation and automatic event
detection,

FLETCHER, N. H., J. B, WELLEN, G. S, GERLAND, and J. L, LOBDELL,

Automated Bulletin Process, Preliminary Report, Rept. No. 119,
Project VT, , AF 57)-12447, United ElectroDynamics, Inc.,
Pasadena, Calif., 1965.
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VESIAC 10,320 vU A FORTRAN computer program has been written to associate

AD 460 632 seismic phase arrivals at a number of stations, with epicenters re-
ported by U. S. Coast and Geodetic Survey, and to identify up to 23
phases. Criteria used to identify these phases are listed. The pro-
gram was developed to automate phase identification for the monthly
earthquake bulletins of the five VELA UNIFORM seismological ob-
servatories.

FLINN, E. A,, Confidence Regions and Error Determinations for Seismic
Event Locatiqg, Contr. No. VT/2037, AF 33(657)-12447, United Elec-
troDynamics, Inc., Pasadena, Calif., 1964,

VESIAC 7739 VU Discussed is a digital computer program written to locate seismic

AD 437 957 events and to determine the standard errors and point confidence
regions for the focal coordinates. Results of analyses of 13 nuclear
explosions in Nevada show a mean computed depth of focus of 39 plus
or minus 2 kilometers, Included is a discussion of the displacement
of the computed epicenter from the known epicenter, Also discussed
are linearized point confidence regions for latitude and longitude
which were computed for all events, and the exact confidence regions
that can be constructed for the focal coordinates. The axis ratio
and orientation of the confidence region for latitude and longitude
depends only on station distribution in distance and azimuth around
the epicenter,

FLINN, E. A., A Theoretical Discussion of Optimum Multichannel Filter
Design, Sci. Rept.. Rept, No, . Contract VT , F -68C-
. Teledyne Indust., Inc,, Alexandria, Va., 1208

VESIAC 19,160 VU The design equations for both single channel and multi-channel
optimum least-squares (''Wiener'') filters are derived and discussed.
Specific examples of such filters are presented; for example, inverse
filters, signal/noise ratio enhancement filters, prediction filters,
and maximum-likelihood filters. The single-channel and multichannel
Levinson recursion algorithms for solving the design equations are
discussed.

FLINN, E. A. and W. C. DIAN, Tables of Zeros and Weight Factors for
the Zero Order Laguerre Polynomials from the 3rd to the 100th De-
gree and their Application fo Fourier-Laguerre Transforms, Coniract
No. AF 49(638)-1117, United ElectroDynamics, Tnc., Pasadena, Calif.,
1964,

VESIAC 8386 VU Section I of this report describes the numerical methods suitable
AD 443 976 for machine computation of both direct and inverse Fourier transforms
from the Laguerre expansions. Section II presents tables of the zeros
and the weight factors for the zero order Laguerre polynomials
necessary for numerical expansion of transients in Laguerre series.
The tables give the zeros and weight factors in double precision for
all Laguerre poiynomials of degree 3 to degree 100,

FLINN, E. A, R. A, HARTENBERGER, D. W. MC COWAN, The Crosswisc
Sum Method for Maximum-Likelihood Filtering of LASA Seismograms,
Scientific Report No. 150, Contract VT/6702, AF 33(657)-15919, Tcle-
dyne Industries, UED Division, Alexandrla, Va., 1966,
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Two earthquakes, (10 November 1965 and 25 November 1965), were

processed and analyzed using the "'‘crosswise sums'' method. First,

25 traces are formed each the phased sum of 21 prefiltered subarray
traces, (one from each subarray) and then the set is maximum-like-
lihood filtered. The final outputs from the maximum-likelihood filter
are 1.5 to 4 db down in S/N from the phased sum of all of LASA. The
signals are remarkably similar on these 25 crosswise sum traces; so
much that the symmetrical maximum-likelihood filter introduced no
precursor,

FLINN, E. A,, R. A, HARTENBERGER, and D. W. McCOWAN, An Example

of Maximum-Likelihood Filtering of LASA Seismograms, Contract
VT/6702, AF 33(657)-15919, Teledyne Industr., Inc., Earth Sci, Div.,
Alexandria, Va., 1966.

Realizable maximum-likelihood filtering was compared to time-
shift-and-summation (phased summation) as an arriy processing
procedure, using records from a single earthquake mide by 398 seis-
mometers at the Montana Large Aperture Seismic Array (LASA).

The records were prefiltered to eliminate long-period microseismic
noise. Within a single subarray (seven kilometers diameter), the
maxinium -likelihood filter improved signal-to-noise ratio approxi-
mately 5 db more than the phased sum. As a method for combining
subarray outputs there was no significant difference between the
maximum-likelihood filter and phased summat ion. Approximately two
hours of CDC 1604-B machine time were required to calculate the
maximum-likelihood filter for each 19-channc] subarray.

FLINN, E. A,, R. A. HARTENBERGER, and D. W. MC COWAN., Maximum-

Likelihood Filtering of LASA Noise Seismograms, Scientific Report No.
149, Contract VT/6702, AF 33(657)-15919, Teledyne Industries, UED
Division, Alexandria, Va., 1966,

Realizable and symmetrical maximum-likelihood filters, two sec
long and based on fitting intervals consisting of 75, 150. 180, and 300
sec of both raw and bandpass filtered inputs, were computed using
seismic noise recorded during the night of 25 March 1966, by 19 sen-
sors in the AO subarray at the Montana LASA

Depending upon the nature of the input data (raw or prefiltered),
the symmetrical filter is 1 to 5 db better than the corresponding
realizable filter, but its output appears to be approximately 180 deyg
out-of-phase with its realizable counterpart,

FLINN, E. A, R. A. HARTENBERGER, and D. W. MC COWAN, Two Ex-

amples of Maximum-Likelihood Filtering of LASA Seismograms, Sci.
Report No. 148, Conlract VI/6702, AF 33(657)-15919, Teledyne Indus.,
UED Division, Alexandria, Va., 1966,

Rez.nizable and symmetrical maximum-likelihood filtering was
compared to timeshift-and-sunmmation (phased summation) as array
processing procedures, using records from two earthquakes made by
seismometers at the Montani LASA. The records were prefiltered
to eliminate L-P noise. Within a single subarray, the maximum-
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likelihood filter improved the S/N approximately 2 db more than the
phased sum, if the noise was measured outside the fitting interval. As
a method for combining subarray outputs there was no significant
difference between the maximum-likelihood filters and phased sumna-
tion. Complexity factors over subarrays and over LASA were computed
for one event and compared with those computed from three additional
events and three shots.

FLORES-CALDERON, J. L., Average Travel Time for the Iberian Region,

Sci. Rept. No. 25, Contract AF 61(052)-657, Instituio Geografico Y
Catastral, Madrid, Spain, 1968,

Using travel time and epicentral distances for 84 earthquakes
(1961-66) recorded at Spanish stations, a linear adjustment has been
made by least square method, attaining velocities as follows: Pn
7.83, Pb =6.49 and Pg = 5,56, through the Iberian Peninsula region.

FORBES, C. B., R. OBENCHAIN, and R, MC LLAMORE, The LASA Signal

Acquisition System, Contract: VT/5071, AF 33(657)-14104, Teledyne,
Inc., UED, Alexandria, va., 1965.

This discussion of the LASA Signal Acquisition System empha-
sizes the appearance and operational characteristics of the system,
with only casual reference to the process of installing the system.

It is shown that advantage was taken of all opportunities to minimize
maintenance requirements on the signal acquisition system while
permitting ease of access for experimentation and adjustment.

FRANCIS, G, F., Tonto Forest Seismological Observatory, Spec. Rept. No,

5, Contract VT/070, A¥ 33(657)-7747, United EleciroDynamics, Inc.,
Pasadena, Calif,, 1962,

The report describes progress through July 31 on the installation
of a 21-element crossed linear array, one line of which is pointed in
the direction of the Nevada Test Site, At the time of the report, a de-
scription of instrumentation, calibration and damping, and most of the
installation procedures was possible since this work was nearly com-
pleted. All that remained to be done were the final preparations, such
as the installation of tape recorders and completion of calibration and
covering., A chart of grid coordinates is provided, but no further in-
formation about the aims of the project,

FRANCIS, G. F., and A. M, RUGG, TFSO Evaluation Tests, J-M Seismom-

eter Special Report No, 12, Project VT/070, Confract AF 33{657)-7747,
United ElectroDynamics, Inc,, Pasadena, Calif,, 1964,

Tests described in this report, using the shake table at TFSO,
concern procedures for determining the calibration coil meter con-
stant, G, and for computing magnification of seismographs by the
sine wave calibration method. These procedures are applicable to
the calibratlon of the Johnson-Matheson (J-M) seismograph and are
followed at TFSO. Eight studies, which form part of the experiment,
are discussed, in reference tn a preliminary study which was made
to deterinine the calibration constant, applicable to weight-1lift cali-
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bration, and a more thorough study, in which measurements were
made at nine values of seismometer damping using three galvanom-
eters having natural frequencies of 1.4, 3, and 5 cps.

FRANK, F. C., Introduction to the Discussion on Source Mechanisms,
Rept. No. 7885-1-X, Contract DA 49-083 OSA-31 7, SD-T78, Univ. of
Mich., Inst, of Sci. & Tech., Ann Arbor, Mich., 1967,

VESIAC 15,315-S VU A review of work which has been done on faulting mechanics is
presented.

FRANKOWSKI, D. E., LASA Data Service Report, Quarterly Rept. No. 17,
1 October 1968 to 31 December 1968, Contract F44620-67C-0075,
Teledyne Indust,, Inc., Alexandria, Va., 1968

VESIAC 19,402 VU This is the seventh quarterly report issued by the LASA Data
Service and covers the work performed from 1 October 1968 through
31 December 1968,

The LASA Data Service (LDS) was established in March 1967, to
make LASA data available to all interested users. The LDS has been
expanded to include the Norwegian Seismic Array (NORSAR) and to
serve as a repository of digital infrasonic data collected from a world-
wide network of stations,

FRANKOWSKI, D. E., LASA Data Service Rept,, Final Rept., 1 April 1968
to 31 March 1969, Contract F44620-67C-0075, Teledyne Indust., lnc.,
Alexandria, Va., 1969
VESIAC 19,675 VU This report summarizes the data services which the LASA Data
Services contract can perform for interested users, plus a summary
of the data services which were performed for individual users during
the applicable period,

FRANKOWSKI, D. E., F. A. KLAPPENBERGER, Iﬁlvel-Timg_Anoma]ies
at LASA, Contract AF 19(628)-5167, Teledyne Indust., Inc., Earth Sci.
Div., Alexandria, Va., 1967.

VESIAC 16,668 VU World-wide average travel-time curves are inadequate to permi:
optimum phasing of teleseismic signals. Phase alignment corrections
in the form of station relative travel-time anomalies of LLASA, based
on approximately 570 events, are presented.

FRANKOWSKI, D. E., A. L. KURTZ, R. D. MIERLEY. and P. A. SANTIAGO,
Signal and Noise Responsiveness at LASA, Contract AF 19(628)-5167,
Teledyne Industries, Inc., Earth Sci. Div., Alexandria, Va., 1967.

VESIAC 16,082 VU Signal and noise responsiveness at LASA are presented. Signal

AD 655 109 responsiveness is given as peak-to-peak measurements. Noise re-
sponsiveness is given as spectral estimates in various frequency
bands.
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FRANTTI, G. E., Investigation of Short-Period 3eismic Noise in Major
Physiographic Environments of Continental U, S., Rept. Nos. 4711-
22-F 5178-47-T, Contract Nos, AF 19(628)-200, AF 49(638)-1170,
Univ, of Mich., I. S. T., Ann Arbor, Mich., 1965.

Measurements of spectral density levels of short-period seismic
noise are obtained for points distributed throughout the continental
U. 8. and for a few non-North American locations. Noise amplitudes
and gradients in the far field correlate on a regional basis with major
physiographic provinces, as revealed by iso-particle-velocity con-
touring. The ensemble of space and time samples of noise is exam-
ined to illustrate the average spectrum and dispersion for three
orthogonal components of ground-particle velocity in the range 0.25 to
100 cps. Presented are probability distributions of noise amplitudes
based on a collection of space averages. The ratio of horizontal to
vertical noise amplitude (H/Z) is discussed.

FRANTTI, G. E. and L. A. LEVEREAULT, Investigation of Auditory Dis-
crimination of Seismic Signals from Earthquakes and Explosions,
Final Rept., Contr. No. AF 49(638)-1079, Univ, of Mich,, Inst. of
Sci. & Tech., Ann Arbor, Mich., 1964,

Magnetic tape recordings of short-period seismic signals from
approximately 200 earthquakes and explosions were time-compressed
by a factor of up to 512 to shift frequencies to the audible range.
These seismic data include the inhomogeneities introduced by sub-
stantial variations in the locations of sources and receivers (world-
wide), propagation path length (32 to 7000 km}, and source magnitude
(M= 0.5toM = 6.5). Subjects were trained with a representative
set of the ''seismic sounds.'' Auditory experiments were conducted
to determine the ability of the human auditory system to distinguish
between seismic signals from earthquakes and explosions, Results
suggest that a trained listener can identify approximately two thirds
of the seismic sounds,

FUCHS, K., "'Crustal Structure of the Western Alps According to Seismic
Refractioi. Measurements,'' Gerlands Beitr. Geophys., Vol. 72, No. 3,
pp. 149-169, 1963, (Translated from German). Contract SD-178.

The interpretation of the seismic reco~is which were obtained
in the course of international experiments carried out in the western
Alps between 1956 and 1960 led to the following results:

a) The top of the basement rock characterized by a velocity of
6.0 kui/s is found at a relatively shallow depth everywhere;

b} At the edge of the Po plain. the Ivrea di scontinuity sharply
outlines the upper boundary of a dense Lody of basic rock which is
responsible for an important positive gravity anomaly;

c¢) The isobaths of the Mohorovicic discontinuity could be delineated.

They demonstrate that there is a root below the Alps. The vast zone
where the Mohorovicic discontinuity reaches to greater depths coin-

cides with the alpine Piedmont zone, i.e., with the "'great alpine fosse.'"
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FUENZALIDA, J., Attenuaticn of Seismic Waves in the Earth's Upper Man-
tle, Tech. Note, Contract AF 19{628)-5981, General Atronics Corp.,
Philadelphia, Pa., 1966,

VESIAC 17,628 VU A suggestion by Dr. Eugene Herrin that the large discrepancies

AD 823 044 in the measured spectra from LONGSHOT might result from low Q
regions in the earth's upper mantle prompted a brilef study to discover
whether it Is possible to determine the existence of such layers using
the spectra of the P and pP phases of deep earthquakes. This technical
note describes the results obtained to date,

GALAKTIONOV, A, B., ''Density of Sedimentary Rocks of the Ustyurt,"
Prikladnaya Geof., No. 23, pp. 127-135, 1959, (Translated from Russlan),

Contract SD-78.

VESIAC 11,996 VU In recent years a large number of gravimetric studies has been
carried out in the Ustyurt Plateau and in the adjacent regions, Ilow-
ever, the lack of data on the physical properties of rocks which make
up the geologlcal structure of this large territory complicates the
quantitative interpretation of the geophysical material. This work is -
an attempt to fill this gap. It is based on materials obtained by the
laboratory of physical properties of the VNIIGeofizika in connection
with the study of rock specimens collected by the party of the iuasti-
tute from the western slope of the Ustyurt on the Kugusem-Karamainsk
anticline,

GALANOPOULOS, A. G., Aftershock Sequences and Crustal Structure in
) the Region of Greece, Sci. Progress Rept. No, 8, Contract AF 61{052)-
803, Natl, Observ. of Athens, Athens, Greece, 1967,

VESIAC 16,648 VU This report presents results of work accomplished in the first

AD 652 516 three years of the contract and describes the work now in progress.
Included in the report are papers on (1) a study of the increase ‘n
earthquake activity in the Cremasta Lake region and {2V an inves.iga-
tion of the seismotectoniec regime in Greece,

GALANOPOULOS, A. G., The Earthquake Activity in the Physiographic
Provinces of the Eastern Mediterranean Sea, Sci. Interim Rept. No,
11, Contract AF 61{052)-803, Natl. Observ. of Athens, Athens, Greece,

1968

VESIAC 19,041 Vi An individual feature of the Eastern Mediterranean is the steady

AD 676 657 association of shallow and intermediate foci in a narrow zone of about
39 width, This and the unilateral distribution of epicentres indicate
that the history of the Mediterranean Ridge is not similar to that of
the Mid-Oceanic Ridge. There are reasons to believe that the median
ridge might be a less developed zone of underthrusting. The rarefying
of the epicentres along the ridge, the differing texture of the surface
south of the crest and the abrupt cessation of the earthquake activity
southwards of the ridge speak in favor of the notion,

GALANOPOQULOS. A. G., '"The Seismicity of the Island of Chios,'' Gerl.
Beitr. Geophys., Vol. 63, No. 4, pp. 253-264, 1954, (Translated from

German), Contract SD-78.
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After a brief report of the geological structure of Chios Island
and the Peninsula of Erythrae, a summary of the seismic effects of
all damaging shocks on Chios Island known since 1389 is presented,

A critical discussion follows concerning the distribution of the effects
of the last disastrous earthquake of July 23, 1949 and of the foci of
all major earthquakes. Finally, the presence of at least two foci near
Chios Island is noted, one in the Chios Straits, near the SE coast of
the island, and the other close to the NW coast of Oenoussae Island.

GALANOPOULOS, A. G., and N, D. DELIBASIS, The Scismic Activity in

the Cyprus Area, Sci. Rept., Contract AF 61{052)-803, Natl. Observ.
of Athens, Athens, Greece, 1965

This report contains information on the surface geology of Cyprus.
the geological structure, history of earthquakes and a table of earth-
quake shocks in the area of Cyprus.

GALANOPOQULOS, A. G., B. C. PAPAZACHOS, Aftershock Sequence and

Crustal Structure in the Region of Greece, Annual Summ. Rept. No. 1,
Contract AX 61(052)-803, Natl Observ. of Athens, Athens, Greece, 1965.

This report describes the progress made in studies concerning
the crustal structure in southeastern Europe, aftershock sequences,
and seismicity. Sites for four seismograph stations have been selected
and most of the instrumentation has been purchased.

GALANOPOULOS, A. G., B. C. PAPAZACHOS, Aftershock Sequence and

Crustal Structure in the Region of Greece, Annual Summ. Rept. No.
2, 1 June 1965 to 31 May 1966, Contract AF 61(052)-803, Natl Obhserv.
of Athens, Athens, Greece, 1966.

This report gives a summary of the work performed and a de-
scription of the major accomplishments under terms of the contract,
during the period June 1, 1965 to May 31, 1966, The studies sum-
marized include: (1) Crustal Structure in Southeastern Europe. This
work falls into two categories: a study of crustal structure by using
iravel times of P waves, and a study of crustal structure by using
dispersed wave data; (2) Aftershock Sequences. The foreshock and
aftershock sequences of all the major shallow carthquakes that occurred
in the region of Greece from 1926 till 1964 have been investigated, "'nd
are discussed: (3) Installation of New Stations and Instruments: and
(4) Research Planned.

GALANOPOULOS, A, G., and B. C. PAPAZACHOS, Aftershock Sequences

and Crustal Structure in the Region of Greece, Final Sci. Rept., Con-
tract AF 61(052)-803, Natl, Observ. of Athens, Athens, Greece, 1969

This paper summarizes the research work accomplished over
a five year period of the contract with the Air Force. Six new stations
were installed in appropriate sites in the region of Greece.

A study was made of the distribution in time and magnitude, the
strain release churacteristics and other propertics of the aftershock
and foreshock sequences 1) of all shocks of M>5.9 which have occur ced
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in Greece between 1911 and 1968, and 2) of smaller main shocks
which occurred between 1957 and 1967.

Some basic crustal and upper mantle properties in the region of
Greece were determined by using travel times of body waves and
dispersion properties of surface waves,

The relation between the water loading of two artificial lakes and
the earthquake activity in foreshocks or swarm of shocks triggered
by this anamolous change of fluid pressure was investigated. Seis-
micity and problems of Geotectonics in connection with results de-
rived from the study of crustal structure and aftershock sequences
was investigated.

The technical work performed, tae research work accomplished
and the research work in progress are all summarized.

GALAT, G., and R, SAX, Horizonl1l Array Response of Several Wave-

number Analysis Methods, Sci. Rept., Rept. No. 244, Contract VT/970¢
F33657-60C-0913, Teledyne Indust., Inc., Alexandria, Va., 1969

In this report we evaluate the performance of a small array as
regards detection and identification of signals in frequency-wavenum-
ber space. A two dimensional array is phased to form a one-dimen-
sional array oriented in the direction of simulated signals. Signal
discrimination is tested by varying the amplitude, velocity, frequency
content and back azimuth of these generated signals. Illustrations of
f-k and kx, and k_ spectra plots show that, using a small array, neither
the standird nor Yhe high resolution frequency-wavenumber analysis
can successfully detect small P-waves in ambient P-wave noise. It
is concluded that current f-k analysis techniques when used on data
from small arrays can easily produce misleading results,

GALBRAITH, F. W., M. V. BARTON, VELA UNIFORM-PLOWSHARE tro-

gram, Project GNOME - Shock Spectrum Measurements, Rept. No.
VUF-2401, Contract Project 1.7, Space Tech. Labs., Redondo Beach,
Calif., 1965.

Displacement shot spectra from the GNOME underground nuclear
explosion were measured by twelve reed gages. Seven gages, installed
on the ground surface at four locations out to a distance of 3000 feet
from surface zero, provided usable records. Four were installed in
the floor of the GNOME tunnel at two locations. Those at 1033 feet
gave valid records; those at 900 feet were not recovered after the
test. A gage nine miles away did not record any motion. Plotted dis-
placement spectra showed that displacements and peak accelerations
decreased with increasing slant range for the surface gages. The
vertical spectra were higher than the corresponding horizontal radial
spectra for the surface gages. For the gages in the GNOME tunnel,
the horizontal radial spectrum was higher than the vertical.

GALLAGHER, J. N., P. DEHLINGER, Oregon State University Seismolog-

ical Bulletin No. 6, 1 Oct. to 31 Dec. 1964, Data Rept. No. 20, Contract
AF 19(62¢,-2778, Oregon State Univ., Corvallis, Ore., 13£5.
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VESIAC 13,707 vU Oregon State Univ, operates a World-Wide Standard Seismograph

AD 621 717 Station at Corvallis (COR) and a seismic station at Klamath Falls
(KFO), Oregon. The Portland (PTD), Oregon, seismic station is
Operated by the Oregon Museum of Science and Industry, This report
includes seismic data recorded at the Corvallis, Klamath Falls, and
Portland, Oregon, seismic stations from Octobor 1 to December 31,
1964,

GAL'PERIN, E. L., ""Azimutha) Deviations of Seismic Rays,'' Izv. Akad,
Nauk, SSSR, Ser. Geofiz., No. 11, pp, 1282-1293, 1956, (Translateq
from Russian), Contract DA 49-083 0SA-3137,

VESIAC 15,019 vU A method is proposed for 'epresenting azimuthal deviations in
the form of a field of azimuthal deviations., The general regularities
of fields of azimuthal deviations are analyzed for waves related to

GAL'PERIN, E.I.and I. P. KOSMINSKAYA, Structure of the Earth's Crust
in_the Transition Region from the Asiatic Continent to the Pacific
Ocean, Academy of Sciences U, S. 8. R., The O. Yu. Schmidt Institute
of Earth Physics Pub., Moscow, Russia, 1964, (Translated from Russian),
Contract SD-78.

VESIAC 13,067 VU Results are described of the interpretation of data by deep seismic
sounding of the earth's crust in the Okhot sk Sea, the Kurile-Kam chatka
zone of the Pacific Ocean, in the Komandorskian regions of the Bering
Sea and the Pacific Ocean, and on the section Magadan-Kolyma.

Seismic profiles and maps are cited for the various struciural
stages of the earth's crust: the sedimentary layer, the surface of the
consolidated crust and the Mokhorovichich boundary. Data for the
plan of zoning according to types of crust and structures of higher
orders are given,

GAMBURTSEYV, G. A., ""Determination of the Azimuth of the Epicenter
During the Registration of Local Earthquakes, ' Doklady Akad. Nauk
SSSR, Vol. 37, No. 2, pp. 205-2086, 1952, (Translafed from Russian),
Contract SD-78,

VESIAC 13,415 vU In the registration of local earthquakes at stations of the regional
type located in mountainous seismically active regions, serious diffj-
culties are often encountered in determining the direction to the epi-
center, But although the difficulties of determining azimuths in moun-
tainous regions is manifest, it is also true that there are ways of over-
coming these difficulties, First, it is advisable to introduce correlation
principles in the registration of local earthquakes, e.g., positiona] and
azimuthal correlation, In addition, a number of other nmeasures such
as locating the station in the simplest possible geologic foundations
should be adopted,

GAMBURTSEYV, G. A., ""A New Type of Phase Correlation in Seismic Ob-
servations, ' Doklady Akad. Nauk SSSR, Vol. 87, No. 1, pp. 37-40, 1952,
(Translated from Russian), Contract §D-78.
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Seismic surveying correlation refers to the operation of tracing
waves (wave correlation) or wave phases ( phase correlation) as a
function of the position ¢f the points of observation. After discussing
the general value of correlation methods, he passes to a discussion
of ""azimuthal'' correlation, which is described fully.

Besides azimuthal correlation, one can carry out a correlation
as a function of the angle of inclination of the axis of the seismograph,
or as a function of the direction of arrival of seismic waves. One can
also carry out certain combined methods of correlation— for example,
simultaneous execution of positional and azimuthal correlations.
Special features of azimuthal correlation are pointed out.

GAMBURTSEV, G. A., ""Optical Seismic Tiltmeters,'’ Izv,, Akad. Nauk,

SSSR, Ser. Geofiz., No. 4, pp. 305-311, 1954, (Translated from Russian).
Contract DA 49-083 OSA-3137,

A statement is made of the theory of a new type of instrument —
the optical seismic tiltmeter. This instrument is intended for the
recording of slow vibrations of the earth's crust in a prescribed range
of frequencies, and especially for the recording of L-P seismic waves.
The possibility is pointed out of obtaining very high sensitivity by
means of ''double'’ seismic tiltmeters,

GAMBURTSEYV, G. A., ""The Regions of the Kinematic Possibility of the

Existence of Refracted Waves in the Presence of an Inversion of Layer
Ve locities,'" Izv. Akad. Nauk, SSSR, Ser, Geofiz., No. 6, pp. 1-4, 1951,
(Translated from Russian), Contract DA 49-083 OSA-3137.

A comparison is made of the regions of the kinematic possibility
of the existence of refracted (head) waves for a two-layered medium
and a three-layered medium with an intermediate inversion layer, It
is shown that the inversion layer can cause a substantial shift of the
boundaries of these regions, which in turn can involve the removal of,
or on the other hand, the formation of shadows over the underlying
boundaries,

GANGI, A. ¥., Research in Theoretical and Model Seismology, Final Sci.

Rept., 16 December 1966 to 16 November 1967, Rept. No. AFCRL
67-0600, Contract F19628-67C-0126, Mass. Inst. of Tech., Cambridge,

Mass., 1967

various aspects of model seismology were investigated including:
1) laminated two-dimensional model fabrication and property measure-
ment: 2) the use of variable repetition rates to eliminate reverherations
in finite size models; and 3) the measurement of seismic model trans-
ducer properties and the comparison with theoretical calculations,
A computer algor.:hm for the accurate and automatic determination
of seismic array steering delays is presented.

GARLAND, G., K. VOZOFF, anc G. L, C UMMING, Investigation of the Crust

In Western Canada by Seismic Refraction and Magnelotelluric Methods,
Semiannual Tech, Rept., Contract No, AF 19(604)-8470, Univ. of Alberta,
Alberta, Canada, 1962,
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The University of Alberta intends to use a series of large chen-
ical explosions in southern Alberta for the construction of travel
time curves, to provide information on the dip of discontinuities, to
measure the electrical conductivity of the crustal layers and to trace
the Conrad and Mohorovicic discontinuities westward from the test
site at lat, 50 degrees, 30 minutes N,, long, 111 degrees, 40 minutes
W. No data are included in thig statement of the contract problem,

GARLAND, G., K. VOZOFF and G. CUMMING, Investigation of the Crust in

Western Canada by Seismic Refraction and Magnetotelluric Methods,
Semiannual Tech., Rept., Contract No. AF 19(604)-8470, Univ, of Alberta,
Alberta, Canada, 1963,

No explesions had taken place at the time of this report, Two
Texas Instruments 2-cycle vertical component seismometers, am-
plifiers and cameras were tested, and 3 Willmore seismometers
adapted for use with the recording system, Timing of the arrivals is
to be by VHF broadecast of a zero-time indication from the shot site,

‘A map indicating the location of 10 ghot holes is included,

GARRETT, C. L. and J. D. KERR, Stable Table, Contract No, VT/072,

AF 33(657)—9967, Geotechnica] Corp., Garland, Texas, 1964,

A single-degree-of-freedom stable table has been developed
and an engineering model has been evaluated. The table is designed
to isolate seismometers and other equipment from earth motion. The
platform is Stabilized against vertical earth and live-load distur-
bances by electromechanical servofeedback loops. Isolation is pro-
vided over the band of 0.01 cps to 50 Cps. A maximum isolati of
42 db at midband (0.5 cps) is obtained. Preliminary design concepts
for a six—degree-of—freedom stable table have been established, It
will be stabilized against translations along the X-, Y-, and Z-axis
and against rotation about these axes, Since this platform will be
stabilized against aJl disturbances, much equipment can be tested
under optimum conditions,

GASKELL, T. F., High Frequency Energy from Earthquakes, VESIAC

Special Rept. No. -92-X, Contr. No. 8O- , Univ, of Mich., Inst.
of Sci. & Tech., Ann Arbor, Mich., 1964,

cordings show that the frequency content of the P wave is constant at
about 3 cps for the first one or two seconds of recording, At larger
distances the Jater part of .he phase contains lower frequencies, down
to 1to 11/2 cps. The frequency of P does not change noticeably

from one shot to another, The predominant frequency of Pg out to
about 150 km is about 4 cps. The frequency content of Pnis primarily
Source-dependent and is not observed to behave regularly as a func-
tion of distance, Frequencies for pPn varied from 2.2 to 4 cps, and
were fairly constant for a given explosion,

259



WILLOW RUN LABORATORIES

VESIAC 9528 VU

VESIAC 19,806 VU

VESIAC 13,287 VU
AD 625 817

VESIAC 15,872 VU
AD 637 009

260

GASSMANN, F., ""Seismic Determination of an Inclined Interface of Unknown

Direct.on of Gradient,' Beitr. Angew. Geophys., Vol. 4, pp. 358-363,
1934, (Translated from German), Contract SD-78.

Equations are derived for the seismic determination of the depth
and inclination of a sloping interface between a superficial and a
covered medium, where the direction of the gradient is assumed to
be unknown and is also determined. For the solution of this problem,
profile shooting is used in four directions at a distance of 900 from
each other,

GEHRELS, E., Interferometric Phase and Amplitude Fluctuation Measure-

ments Over a 7-km Atmospheric Path, Tech. Note, Rept. No. TN 1969-

28, ESD-TR-69-111, Contract AF 19(628)-5167, Lincoln Labs., M. I, T.,
Lexington, Mass., 1969

/. 6328 A laser interferometer of the Michelson type has a one-
way path length of T km. The fringes are resolved by frequency-modu-
lating the laser sufficiently to sweep over at least one fringe width.

By correlation techniques, the resulting fringe intensity pattern is
resolved into the true fringe crossing direction and rate and into light
amplitude fluctuations, An upper limit of 300 per second is established
for the former, the amplitude fluctuations being at a slower rate., With
a measured intensity range of up to 5000:1, it is clear from the data
that none of the currently postulated Rayleigh, log normal, or Rice
distributions match the amplitude statistics over this full range. A
limiting value of standard deviation for the log of the amplitude is
0.85,

GEHRELSE., A Review of Long-Range Earth Strain Measurement Tech-

niques for Providing Earthquake Warning, Rept. No. ESD-TR-65-564,
Contract AF 19(628)-5167, Lincoln Laboratory, Mass. Inst. of Tech.,
Cambridge, Mass., 1965.

Geologists are now looking for minute telltale displacements that
might occur before an earthquake. This report discusses the possible
accuracies that might be achieved by three different electromagnetic
measurement techniques: 1) microwave phase measurements; 2) mod-
ulated light beams; 3) laser interferometers. The first is very sen-
sitive to propagation errors. The second can achieve a modest degree
of accuracy; it will meet the minimum requirements. The third will
provide by far lhe greatest degree of accuracy for propagation path
lengths over which at least a partial degree of wave front coherence
can be maintained.

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays,

First Quarterly Technics. Report, Rept. No, ESD-TR-66-489, Con-
tract AF 19(628)-5981, ueneral Atronics Corp., Philadelphia, Pa.,
1966

The work to date has dealt with the effect of seismometer place-
ment on array sidelobes, the performance to be expected with arrays
using one bit signals from the seismometers, the coherence of signals,
noise, and coda across LASA, P-coda correlation as a discriminant,
and the frequency dependence of attenuation in the earth's upper
mantle.
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GENERAL ATRONICS CORP. (STAFF), First Quarterly Technical Report -
Large Aperture Seismic Arrays (LASA), ESD- TR-67-615, Contract
F19628-67-C-0370, General Atronics Corp., Philadelphia, Pa., 1967,

VESIAC 17,136 VU Four topics are discussed in this Quarterly Progress Report.

AD 662 632 The first topic related to the "high-frequency' portion of LASA seis-
mograms. The second topic is the problem of detecting underground
nuclear tests in the presence of large natural events. The third
topic is DIMUS processing of seismic array outputs, Finally, an ex-
tended version of an automatic pP test is discussed.

GENERAL ATRONICS CORP., (STAFF), Large Aperture Seismic Arra S,
Second Quarterly Tech. Rept., June - Sept. 1966, Rept. No. ESD-TR-
67-220, Contract AF 19(628)-5981, General Atronics Corp., Philadel-
phia, Pa., 1961,

VESIAC 15,907 VU This report describes the following three topics: a) the esti-

AD 649 681 mation of the spectra of transient signals with additive noise; b) the
theoretical aspects of clustering seismometers in a large aperture
seismic array and c) the results of tests of a revised automatic pP
phase detection technique.

GENERAL ATRONICS CORP., (STAFF), Large Aperture Seismic Arrays,
Third Guarterly Tech. Rept., Contract AF 19(628)-5981, General
Atronics Corp., Philadelphia, Pa., 1967,

VESIAC 16,073 VU Preliminary results on spectral estimates of seismic events are
AD 651 653 presented and two principal conclusions are suggested: noise predic-
tion is probably not a useful means of reducing the variability of spec-
tral estimates, and, for the one large surface-focus event processed
to date, there is a significant amount of signal energy above 4 Hz. The
problem of detecting nuclear explosions in the presence of large natural
events has also been considered with the emphasis on the possibility
of ''steering'' nulls at the natural events. Finally, the location of epi-
centers by beam splitting with a LASA is discussed. The technique is
described, the sources of error are analyzed, and the data from three
seismic events are presented.

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays,
Final Rept., Contract AF 19(628)- 5981, General Atronics Corp.,
Philadelphia, Pa., 1967.

VESIAC 16,642 VU Theoretical derivations and calculated array patterns are pre-

AD 657 319 sel.ed for the following seismic arrays: the existing LASA-Montana,
a random array with an aperture comparable to LASA-Montana (200 km),
and a continental-size array with an aperture of several thousand kilo-
meters. The use of LASA-Montana for determining epicenters of
seismic events is disc .sed and results are presented that indicate
errors on the order of 60 kilomcters. Two tests for identifying earth-
quakes with depths between 10 and 40 km are introduced, and exper-
iments on approximately 40 seismic events, un which both tests per-
formed quite well, are summar 'zed. The possibility of using DIMUS
processing on a seismic array is discussed. Calculations are pre-
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sented based on the conventional DIMUS processing as well as on a
modified DIMUS scheme that appears to be significantly better.

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seisinic Arrays

{LASA), Second Quarterly Tech. Rept., Rept. No, ESD-TR-67-630,
Contract AF 19628-67C-0370, General Atronics Corp., Philadelphia,
Pa., 1968,

Four topics are discussed in this progress report. The first topic
is related to the masking of underground nuclear tests with large earth-
quakes. The second topic deals with the effects of signal-to-ncise ratio
and local travel-time anomalies on the accuracy of epicenter location
using large seismic arrays. The third topic deals with the application
of a previously developed coda-correl: tion discriminant to DIMUS
(hardlimited) seismograms. The fourth topic deals with the automatic
identification of the phase of earthquakes, for events in the 40 to i50 km
rlepth region,

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays

{LASA), Third Quarterly Technical Rept. No. ESD-TR-68-148, Con-
tract AF 19(628)-67C-0370, General Atronics Corp., Philadelphin, Pa.,
1968,

Four topics are discussed in this report. The first topic is the
detection of underground nuclear explosions in the presence of large
natural events. The second topic considered is the use of a LASA for
estimating spicenters by beamforming and other methods. The third
topic is an analysis of detection and false alarm probabilities for a
DIMUS array. Finally, the previously developed automatic pP test
has been re-examined with a view toward evaluating its performance

and simplifying its implementation.

GENERAL ATRONICS CORP. (STAFF), Large Aperture Seismic Arrays,

Final Rept., Rept. No. ESD-TR-68-410, Contract F19(628)-67C-0370.

General Atronics Corp., Philadelphia, Pa., 1968

This is the Final Report on Contract AF19(628)-67-C-0370. Con-
tinued work on an automatic pP test and coda-correlation discriminant,
both of which employ data from continental-size arrays, is reported.
The possibility of utilizing the '"high-frequency’’ (3-5 Hz) portion of
the seismic spectrum for array processing is considered and rejected.
Observations on Rayleigh wave data that relate to the possibility of
using a simple time stretching to correct for dispersions across very
large arrays arc presented.

GENERAL ATRONICS CORP. (STAFF), Seismic System Studies, First

Quarterly Rept., 12 May 1968 to 11 August 1968, Rept. No. ESD-TR-
68-411, Contract F19628-68C-0338, General Atronics Corp., Phila-
delphia, Pa,, 1968

This report deals with detection, location, and waveform estima-
tion algorithms for use with a DIMUS processing system for large
aperture seismic arrays. The report deals in part with the para-
meter choices in construction of these algorithms, and in part with
first results of application of the algorithms to seismic signals,
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GENERAL ATRONICS CORP (STAFF), Seismic Array Studies, First
Quarterly Tech. Rept., Rept. No, ESD-TR-69-301, 1850-2087-1, Con-
tract F19628-69C-0274, General Atronics Corp,, Philadelphia, Pa.,
1969

VESIAC 19,935 VU This is the First Quarterly Technical Report on Contract F19628-
69-C-0274. This report is concerned with evaluations of the detection
and location ability on actual seismic data and the means of imple-
menting a DIMUS seismic signal processor. To assist in obtaining
realistic performance figures, LASA data from 36 seismic events
have been processed. The detection system produced the eorrect
responses for the events, Preliminary analysis «f the loeation re-
sults, using the C&GS reports as a standard, has shown that the loca-
tion error was less than 10 for 75 percent of the events analyzed.
Specifications for the overall system structure as well as much of the
detailed beam-former-detector description are reported as part of
the system definition, Lastly, the results of an analysis of the de-
pendence of two short-period discriminants on array size are pre-
sented,

GENERAL ATRONICS CORP. (STAFF), Seismic Array Studies, Second
Quarterly Tech. Rept., Rept. No. ESD-TR-70-64, Contract F19628-
69C-0274, General Atronics Corp., Philadelphia, Pa., 1969

VESIAC 20,120 VU This report is concerned with the means of implementing a
AD 867 798 DIMUS seismic signal processor, with performance evaluations of
the DIMUS detector, and with ways to improve the esiimation ability
of a DIMUS or DIMUS-oriented system, Theoretical results on a
new approaeh for waveform estimation with DIMUS, termed ''deliberaic
noise addition,'' which uappear very promising are presented.

GENERAL ATRONICS CORP. (STAFF), Seismic Array Studies, Third

Quarterly Teeh. Rept., Rept. No, ESD-TR-70-279, 1984-2087-8, Con-
tract F19628-69C-0274, General Atronics Corp., Philadelphia, Pa.,
1970
VESIAC 20,342 VU This report presents the results of further effort directed towards
AD 874 299 the specification of the means of implementing a DIMUS processor

for the detection, location, and identification of seismic signals,
Additional resuits on the DIMUS deliberate-nnise-addition estimation
scheme are presented. These results deal with the potential use of
data interpolation and the combined use of several subarrays, each
with a different deliberate noise figure, A simplified stochastic
model of P wave coda signals is presented. This model, which is to
be used in detection capability analyses, is based both on theoretical
assumptions and empirical data from four shallow-focus earthquakes.

GENERAL ATRONICS CORP, (STAFF), Seismic System Studies, Second
Quarterly Tech, Rept,, Rept. No. ESD-TR-69-51, Contract F19628-
68C-0338, General Atronics Corp., Philadelphia, Pa., 1969

VESIAC 19,312 VU This is the Second Quarterly Technical Report on Contrac!
F19628-68-C-0338, Continuing efforts to extend and refine detection,
location, and waveform esti™ation algorithms for use with a DIMUS
processing system for large aperture seismic arrays are discussed,
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The report deals with parameter choices in construction of these
algorittms, further experiments with these algorithms to substantiate
earlier results and preliminary results from applying revised al-
gorithms to seismic signals. Simulations employing seismograms
with artificially lowered signal-to-noise ratios have been employed

to study the behavior of these algorithms. Based on simulations with
one event, results with a 119-element DIMUS array show the DIMUS
energy detector to be about 2 dB less sensi‘ive than the corresponding
"'analog'” {unclipped) system. 54-element iocation results with a

new event indicate the DIMUS processor is performing less well

than found earlier in comparison with the analog system. A revised
algorithm for waveform estimation provides modest improvements

in theoretical performance and substantirt improvements in actual
experimental results,

GEINERAL ATRONICS CORP. (STAFF), Seismic System Studies, Third
Quarterly Rept., 12 November 1968 To 11 Feb. 1969, Repl. No, ESD-
TR-69-126, Contract F19628-68C-0338, General Atronics Corp.,
Philadelphia, Pa,, 1969

VESIAC 19,673 VU This is the Third Quarterly Technical Report on Contract F19628-

AD 854 117 68-C-0338. The report describes further experimental and theoretical
studies of DIMUS precessing algorithms for use with a large aperture
seismic array (LASA). Simulations with a second event confirm the
earlier conclusion that a 119-element DIMUS array is about 2 dB less
sensitive at the function of detection than the corresponding analog
array; this conclusion is based on data filtered to the 0.75-1.75 Hz
band before hardiimiting, Based on this filter, 119-element array
experiments with one event indicate location accuracy with hardlimited
data is excellent in conparison with the corresponding location
accuracy using analog data. Waveform estimates using 119 elements
demonstrate mild improvements over those derived from 54 elements,
and such estimates perform well in conjunction with the standard
conplexity discriminant. One other topic, the systems aspects of
array processing for long-period signals, is discussed. It is tentatively
concluded that test site monitoring with long period arrays is possible
from the United States,

GENERAL ATRONICS CORP, (STAFF), Seisnmic System Studies, Final Rept.,
Rept. No. ESD-TR-69-282, Vol, I, 1850-2062-11, Contract F19628-
68C-0338, General Atronics, Corp., Philadelphia, Pa., 1969

VESIAC 19,916 VU This is the Final Report on Con.ract F19628-68-C -9338. This

AD 861 677 report considers detection, location, and waveform estimatlon al-
gorithms for use with a DIMUS processing system for large aperture
seismic arrays. The report deals in part with the parameter choices
in construction of the algorithms, and in part with the results of
applying these algorithms to seismic signals. Experiments have made
use of seismograms with artificially lowered signal-to-noise ratios,
It was found experimentally that a 119-elemen: DIMUS arriy is 2dB
less sensitive for detection than the corresponding analog array. The
location perform nce of the DIMUS and analog processors are com-
parable. A good estimate of the seismogram is obtained if a small
number of analog channels are used in addition to the hardlimited
channels,
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GENERAL MOTORS CORP., (STAFF), Portable Field Recording System,

Tech. Rept., Rept. No. TR 68-15, Contract Nonr 4298 (00) General
Motors Corp., Santa Barbara, Calif., 1968,

This report describes the Portable Field Recording System as a
multi-channel device that will record, unattended, for 24 hour's in a
frequency band from dc to 313 Hz, The system can operate without
preempting a patch panel terminal, because female connectors are
pigtailed in parallel with each signal input cable jack,

GENERAL MOTORS DEFENSE RESEARCH LABORATORY (STAFF),

Portable Field Recording System, Tech. Rept. No. 66-18, Contract
NOnr-4298(00), General Mofors Def. Res. Lab., Santa Barbara,
Calif., 1966.

The Portable Field Recording System is a multi-channel device
that will record, unattended, for 24 hours in a frequency band from
dc to 313 Hz. The system can operate without preempting a patch
panel terminal, because female connectors are pigtailed in parallel
with each signal input cable jack. Prime power for the system can
be furnished by either a 12-vdc source or a 115-vac, 60-cycle source.

GERLACH, G., J. H. HAMILTON and B, B, LEICHLITER, Visual Analysis

of Data from Arrays at the Wichita Mountains Seismological Observ-

atory, Contract No, ARPA Agency Document, Geotechnical Corp.,
Carfand, Texas, 1963 (OFFICIAL USE ONLY).

GEOTECHNICAL CORP. (STAFF), Advantages of Seismic Data Filters,

Geotech Models 11760 and 12025, in Preliminary Seismic Analysis,
Contract VT/036, AF 33(657)- 12007, Geolechnical Corp., Garland,
Texas, 1963.

A Seismic Data Filter, Geotech Model 11760 or 12025, has been
used at four seismological observatories for at least 6 months. The
summation of the outputs of the short-period array seismometers
at each observatory drives the filter. Attenuation of low-frequency
microseisms by the seismic data filter makes it practical to increase
the magnification of the filtered summation system over the unfiltered
summation system by a factor of two to three. The cutoff points of
the passband and the cutoff rates are determined at the observatory
and vary with the nature of the low-frequency microseisms dominant
at each site, The major advantages of the filtered summation seismo-
graph in preliminary seismic analysis are given,

GEOTECHNICAL CORP. (STAFF), Analyst's Handbook, Technical

Rept. No. 64-51, Project VT/036, AF 33(657)- 12007, The Geotech.
Corp., Garland, Texas, 1964.

This Geotech handbook contains aids for analysis of seismological
data which were devised or collected by Geotech personnel. It in-
cludes, in part, a P-wave direction determination chart, determina-
tion of direction using Rayleigh waves, definition of earthquake zones,
numerous basis travel-time tables, quick reference distance deter-
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mination tables for principal earthquake phases, focal depth deter-
mination tables, summaries of observed Love and Rayleigh wave dis-
persion, and numerous other useful items,

GEOTECHNICAL CORP, (STAFF), Atlas of Signals and Noise, Contr. No.
VI/036, AF 33(657)-12007, Geotechnical Corp., Garland, Texas,
1964,

VESIAC 8039 vU This atlas is designed as a guide for those interested in the sig-
AD 480 402 nals recorded at the Wichita Mts, Seism, Observatory (WMSO). Exam -
ples of signals, phases, and noise are included. In many instances,
the examples may be considered typical; however, because of the
nature of several of the subjects, some of the examples given must
be considered atypical. Reference to this atlas should provide assis-
tance to those engaged in routine analysis of WMSO seismograms
by illustrating the many different characteristics of signal and noise
on the seismograms. In the introductory section of the atlas, orien-
tation of instrument arrays at WMSO is presented,

GEOTECHNICAL CORP., (STAFF), Atlas of Signals and Noise, Tech, Rept,
No. 65-71, Contract VT 4051, Geotechnical Cor poration, Garland,

Texas, 1965

VESIAC 13,017 vu Earthquake signals and noise recorded by threc LRSM mobile
laboratories during the fall and winter months of 1964 arc surveyed,
This report is a visual aid to seismologists and analysts interested
in the character of seismic cvents recorded at sites in West Germany,
Bolivia, and Norway,

A wide selection of signals from the short-period as well as
the long-period seismographs operating at thesc sites is shown, Scis-
mograph response data and recent noise study information are in-
cluded with each set of station data,

GEOTECHNICAL CORP. (STAFF), Comparison of the Seismic Data Filter,
Geotech Model 11760, and the Modified Ulira Low Frequency Band- _
Pass Filter, Kroln- Hite Model 330-A, Contract VT 036, AF 33(657)-
12007, Geotechnical Corp., Garland, Texas, 1963,

VESIAC 7544 vu Operating characteristics of the Seismic Data Filter, Geotech
Model 11760, and the modified Ultra Low Frequency Band-Pass Filter,
Krohn-Hite Model 330-A, were compared at the Wichita Mountains
Seismological Observatory during the period 28 October to 19 Novem-
ber 1963, Operation under identical conditions showed the filters to
be of equal value for routine seismic analysis, Special tests showed
the Krohn-Hite filter to have 18 db more filter noise and 12 dp less
dynamic range than the Geotech filter,

GEOTECHNICAL CORP. (STAFF). Composite Record Discussion, ARMA-
DILLO, Long-Range Seismic Measurements Program, Conir, No, —
VT/4051, AF 33(657)-12145, Geotechnical Corp., Garland, Texas.,
1963.

VESIAC 8278 vu This report describes tlie magmetic tape composite record of
the ARMADILLO event, Data for the composite were taken from the
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40 field teams operated by Geotech and from the Wichita Mts. Seis-
mological Observatory. The report falls into four sections: I)a
description of the content and format of a standard LRSM composite
record; 2) information on LRSM systems and procedures that may
be helpful in interpreting the data in the compositc; 3) a detailed
account of the ARMADILLO composite: emphasizing any deviations
from the standards: a tabular summary of the data is provided,
along with a form showing the magnetic tape channel assignments
for this event, and information on each of the sites that recorded
'ata for this composite: and 4) a description of the ARMADILLO
event,

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion BUBAC,

Long-Range Seismic Measurements Program, Contract VT 074, AF
33(600)-41694. Geotechnical Corp.. Garland. Texas, 1963 (OFFICIAL
USE ONLY).

GEOTECIHNICAL CORP, (STAY¥F), Composite Record Dis~ussion GNOME,

Long-Range Seismic Measurements Program, Contraet VT 074, AF
43(600)-41694, Geotechnical Corp., Garland. Texas, 1962,

This handbook has been prepared to provide 4 deseription of the
composite records being prepared by the Geotechuieal Corporation,
under Project VT 074. The information given iucludes a discussion
of the composite records in general, a discussion pertaining to the
detalls of a specific constant, and a description of the equipment and
methods used to obtain the duta, Table 1 lists the sites from which
data were taken for this composite. Figure 1 shows the Tocation of
all sites occupied for the test, The site infornmation Is given in Table
2,

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion -

HARDHAT. Long-Range Seismic Measurements Program, Contr. No,

VT7074. AF 33(600)-91699, Geoteehnical Corp., Garland. Texas, 1963,
This handhook deseribeds th omposite record for the HARDIAT
eveit. The inforn.atlon covers composite records in general, detiils
of this specific composite, and o de seription of the equipment and
methods used to obtain the dava, rubles 1and 2 lists the sites from
which data were taken. The tables provide information coneerning
the data from each site and give the reference numbers tdentifying
each segment of the data on film, Section 2 contalns an explanation
of the composite, including deviations from the stindiard coniposite
format, This standard format is desertbed in Scetion 3, Section
contains supplementary system Information,

GEOTECIINICAL CORY. (STAFF), Cnn’lposi(rc‘ll('(‘ord Discussion, HOOSIC,

Long-Range Seismie Measurements Program, Contr. No, VT 074,
AF 33(600)-91699, Geotechnical Corp., Garland, Texas, 1962,

This handbook describes the composlte record for the THOOSIC
cevent, The informatlion covers composite records in peneral, detail
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of this specific composite, and o descviption of the equipment and
methods used to obtatn data, The report has three sections: 1)
speciftc comments on the 1TOOSIC composite: 2) one 16-mm develo-
corder film record of the short-period data; a table gives information
on the data from each site and gives the reference numbers identt-
fying each segment of the dati on film; and 3) supplementary infor-
matton; the calibration dita sheet provides all the data requived foy
computing magnificattons at eiach site, using cither the ball-IiHt or
sine-wave calibrations,

GEOTECHNICAL CORP. (STAFF). Composite Record Discussion 1Y RAX,
Long-1mpe Seismic Measurements Program, Contract VT 074 AT
J3{600)-41594, Geotectmical Corp,, Gartand, Texas, 1968 (OFFICIAL
USE ONLY).

VESIAC 8270 VU O

GEOTECTINICAL CORD, (STAFI), Composite Record Discussion JOIINNIY
BOY, lone-Range Seismic Measurements Program, Contract VT073]
AT IO T60E, Geotectmieat Corp., Garland, Texas, 1963 (OFFICIAL
USE ON1.Y),

VESIAC 8272 V1T O

GEOTECHNICAL CORP, (STAFF), Composite Record Discussion 1.UFTLE
FELLER 1 Long-Range Seismic Measurements Program, Contract
VT 074, ALK 33001194, Geotechnical Corp., Garland, Texas, 1963
(O FICIAL USE ON1LY).

VILSIAC 8276 'Y O

GEOTECHNICAL CORP. (STAFIF), Composite Record Discussion LETTLE
FELAER 11, Tong-Ranpe Seismic Measurements Drogram, Contract
VIO, AFI000-41604, GeotecTimieal Corp.. ta-hand, Texas, 1963
(OFTFICIAL 'S ONLY),

VESIAC 8273 V1T O

GEOTECIINICAL CORD, (STAF), Composite Record Miscussion MADISON,
Long - Ranpe Seismic Measurements Program, Tech, Rept,, Contract No,
VIOV AR I3[60M-T1694, Geoteclmical Corp., Gavkiand, Texas, 1963,

VESIAC 7105 vU This lindbook describes the compostte vecorvd for the MADISON
event, and was prepaved by the Geoteel Corporation, It covers compo-
site vecords n peneral, detiils of thts specific composite, and a de-
seription of the equipment and methods nsed to obtam the dati,  Pre-
paration of the magnetie tape composite 1s deseribed,  Adwimtages
are plven to having selected sepments of data from some fovty veels of
tape re-rvecorded on o a single reel. A typical composite is dese vibed;
caltbration data for a compostte vrecord arve deseribed, s well as
selsmte data, Table 1 lists the gites from which data were tiken,  See-
tlon 2 contains a detailed explanation of the composite,  Section 3 pives
the standard format: Section 1 gives supplementary information,

268



WILLOW RUN LABORATORIES

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion PEBA,
Long-Range Seismic Measurements Program, Contract VT/074, AF
33(600)-41694, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL
USE ONLY).

VESIAC 8269 VU O

GEOTECHNICAL CORP, (STAFF), Composite Record Discussion PLATTE,
Long-Range Seismic Measurements Program, Contract No. VT/074,
AF 33(600)-41694, Geotechnlcal Corp., Garland, Texas, 1962,

VESIAC 7413 VU This handbook describes the composlte records being prepared
by the Geotechnical Corporation under Project VT/074. The infor-
mation given includes a discussion of composite records in general,
details of a specific composite, and a description of the cquipment
and methods used to obtain this data. Table I lists the sitcs from
which data were taken for this composite. Section 2 contains a de-
tailed explanation of the composite, including deviations from a
standard composite format, The standard format is described in
Scction 3, Section 4 contains supplementary system information,

GEOTECHNICAL CORP. (STAFF), Composite Record Discussion -
STILLWATER, Long-Range Seismic Measurcments Program, Contr,
No. VT/4051, AF 33(657)-12145, Geotcchnical Corp., Garland, Texas,
1963,

VESIAC 8267 VU This handbook dcscribes the magnetic tape composite rccord
of the STILLWATER event. Scction 2 describes the content and
format of a standard LRSM compotite record, It discusses the mag-
netic tape record, the 16-mm filin playout of short-pcriod daia, and
the operitional logs preparcd by the field teams. Sectlon 3 provides
information on LRSM systems and procedures that may be helpful
in interpreting the data in thc composite. Section 4 discusses the
STILLWATER composite In detall. 1n Sectlon 4, a tabular summary
of the data is provided, with a form showing the magnctic tape
channel assignments for this event. Also Included Is information
on each of the sites occupled for this event, Section 5 gives a de-
scription of STILLWATER.

GEOTECHNICAL CORP, (STAFF). Composltc Record Discussion WICINTA,
Long-Range Selsmic Mcasurcments Program, Coitract VI/074, AF
33(600)-41694 Gceotechnical Corp., sarlard. Texas, 1963 (OFFICIAL
USE ONLY).

VESIAC 8275 VU O

GEOTECIINICAL CORP. (STAFF), Composltc Record Discussluon YORK,
Long-Range Seismic Measurcments Program, Contract VT /074, AT
33(600)-41694, Geotcchnical Corp., Garland, Texas, 1963 (OFFICIAL
USE ONLY).

VESIAC 8271 VU O
GEOTECIINICAL CORP, (STAFF), Data for Prellminary Planning of Large

Borchole Array, Technical Report 64-67. Project VT/4051, Contract
AF 33(657)-12145, Geotechnlcal Corp., Garland, Texuas, 1964,
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It is proposed that a large array of seismographs in shallow
boreholes dispersed over an area of several hundred square kilo-
meters would improve the detection and identification of small
seismic signals. The purpose of this report is to provide hackground
information on instruments, sites, and installation techuiques appli-
cable to a large borehote array.

GEOTECIINICAL CORP, (STAFF), Deep-liole Site Report Assman
Nos. 1 and 2, Tripp County, South Ditkota, Tech. Rept. No. 64-
131, Project VT/4051, (AFTAC), Contract 33(6 57)-12145, Geo-
tech. Corp,, Garland, T- as, 1964,

The Assman Nos. 1 and 2, located in south central South Dakota,
were drilled as experimental test oles, The Assman No. 1 was
drilled to a total depth of 305 m (1000 1) and penetrated a conthmous
section of low-velocity sediments of Tertiary and Cretaceous age.
The Assman No. 2 was drilled at the same site to a total depth of 61
m (200 It), and was bottomed in low-velocity Tertiary sediments,
Results of measurements in these holes indicate that the noise level
decreased by a factor of 5, whereas the signal-to-nojse only im-
proved by a factor of 2 because of the decrease in signal amplitude
with depth,

GEOTECHNICAL CORDP. (STAFV), Deep-Hole Site Report, Meridian (it
No. I Wetl, White Pine County, Nevada, Contr. No. VT 1139, AF
33(600Y 13360, Geolechnical Corp.. Garland, Texas, 1964,

The Meridian Unit No. I, White Dine Countv, Nevadi, was pre-
pared for use in a deep-hole neasurcment progrim, The hole,
originally drilled hy Continental Oil Company, penetrates into the
1Ekmson Creek fornuntion (Ordovician) and has a total uscable depth
of 3130 m (10,300 11.). Deep-hole and surface seisnropraphs were
used to cubance the performance of the seismopraphs, Results of
the measurements show tint a signal-to-noise improvement of 1.5
is obtained @t a depth of 2100 m (7000 1),

GEOTECHNICAL CORP. ($STAFF), Deep-llole Site iteport Sponaugle
No. 1, Pendieton County, Woest Virginia, Tech, Kept, No. 64-102,
Project VI, 1139, Contract No. AF 33(600)-43369, Geotech, Corp..
Garland, Texas. 1964.

The Sponaugle No. 1 was prepared for use in a deep-hole measure-

ment progriam. It wos originally drilled by Umited Fuel Gas Company
and penetrates Ordovic,on and Cambrian sediments o its total depth
of 3963 m (13,001 f1), Deep:-hole and surface seismographs were
used to make neasurements, Results of the nicasurements show that
the noise decreased slowly with depth, Speetral analysis indicated
that the presence of higher-mode Rayvlelph waves was responslble
for thls hehavior, No improvement in the signal-to-nolse ratio was
obtained at depth,

GEOQTECHNICAL CORD, (STAFF), beep-Hole Site lt_opnrt’._"l‘ul)('rll:_l_cl_c
lutte No, I, Sublette County, Wvoming, Contr. No. VT T159, AF
33{600)-"T336D. Geotechnical Corp.. Garland, Texas, 1964,
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VESIAC 8868 vU

VESIAC 8871 VU

VESIAC 8872 vU

VESIAC 10,770 VU

The Tabernacle Butte No. 1, Sublette County, Wyoming, was
prepared for use in a deep-hole measurement program. The deep
hnle, originally drllled by Texaco. Inc., penetrates the Wasatch and
ort Union formations, and bottoms in the Lance formation (Creta-
cecus) at a total usable depth of 3033 m (9950 ft). A Shallow hole
with a depth of 61 m (200 ft), was prepared for comparison purposes.
Deep-hole, shallow-hole, and surface seismographs were used to
make measurements, R- sults of the measurements show that, In
this quiet location, the 61-m (200 ft) hole allows great attenuation
of wind-induced noise, and the signal-to-noise improvement is as
great as in the deep hole,

GEOTECHNICAL CORP. (STAFF), Deep-llole Site Report Trig

~b}5 No. 1,
Dallas County Texas, Tech. Repl. No. 64-100, Project VT/1139,

Contract No. AF 33(300)-43369, Geotech. Corp., Garland, Texas,
1964,

The Trlgg No. 1, Dallas County, Texas, was prepared for use in
a deep-hole seismograph development and measurement program,
It penetrates into the Ellenburger formation (Ordovician), and has a
total usable depth of 3118 m (10,231 ft), A 152-m (500-f() shallow
hole was prepared for use In Instrument testing work, and includes a
1.8 m (6 ft) diameter by 6 m (20 ft) long tank welded to the casing and
buried flush with the surface. There are two other shallow holes at
the sites, each 23 m (75 ft) deep. The noise is decreased by a factor
of 25 at the hottom of the deep hole compared to the surface. The
signal-to-noise ratio improvement obtained varies between factors of
5.0 and 8.5, depending on way of depth signal amplitude measurement.

GEOTECHNICAL CORP. (STAFF), Deep-liole Site Report USA No. 1,

Uintah County, Utali, Rept. No, §4-101, Droject VT 1133, Contract
No. AF 33(600)-43369, Geotech. Corp., Garland, Texas, 1964.

The U. 8. A. No. 1, Uintah County, Utah, is located near the Uinta
Basin Seismological Observatory, It was prepared for deep-hole
measurements for purposes of sipnal comparisons wlth the surface
array. This deep hole originally drilled by Carter Oil Company, pene-
trates a continuous section of low-velocity Tertiary sediments to its
total depth of 2745 m (9007 ft). Deep-hole seismographs werce used
to make measurements and the results were recorded at the obser-
vatory. Results of measurements show that a small improvement in
signai-to-nolse ratio (by a factor hetween 1.5 and 2.0) is obtained at
depths between 1200 m and 1800 m (4000 ft aud 6000 ft),

GEOTECHNICAL CORD. (STAFF), Deep-Well Site Report Eniwetok

E-1 Well, Parry Island, Eniwefok AfGll, Marshall Islands,
Pacific Ocean, Tech. Rept. 63-T18, Contract VT, 1139, AF 33
(600)-43369, Geotech. Corp.. Garland, Texas, 1964,

The Eniwetok -1 Well, Parry Island, Eniwetok Atoll, Marshail
Islands, Pacific Ocean, was prepared for use in a deep-well measure-
ment progrant, The well, originatly completed by the Atomic Eneryy
Commlssion, penetrates to ollvine basalt at a depth of 1288 1 (4225
ft). A deep-well seismograph and surface seismographs were used
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to make measurements. Results of the measurements show that a
small improvement in signal-to-noise ratio is possible by operating
in the well,

GEOTECHNICAL CORP. (STAFF), Deep-Well Site Report Perdasofpy
No. 1 Well, Comanche County, Oklahoma, TR 64-108, Contract
VT/1139, AF 33(600)-43389, Geolech. Corp., Garland, Texas,
1964,

VESIAC 10,772 vu The Perdasofpy No. 1 well, Comanche County, Oklahoma, was
prepared for use in a deep-well measurement program. The well,
originally drilled by Stanolind Oil and Gas Company, penetrates an
igneous basement complex from 1664 m (5460 ft) to a depth of 2949
m (9674 ft). Deep-well and surface seismographs were used to make
neasurements. Results of the measurements show that the predomi-
nant 0.5-sec noise decreases only slowly with depth. The signal-to-
noise ratio at the bottom of the well is slightly better than at the sur-
face. Signal analysis with two seismometers in the well is used to
improve detection,

GEOTECHNICAL CORP. (STAFF), Deep Well Site Report Terry
No. 1 Well, Orange County, Florida, TR 63-88, Contract VT/
1139, AF 33(600)-43369, Geotech. Corp., Garland, Texas,
1963,

VESIAC 10,771 vU The Terry No. 1 Deep Well in Orange County, Florida, has been
prepared for use in a deep-well measurement program. The history
and geology of the well are given. The deep well and surface instru-
mentation is described, typical recorded events are illustrated, and
results of analysis of records are described.

GEOUTECIINICAL CORPORATION (STAFF), Deep-Well Variable Reluc-
tance Seismometer Design and Field Tesl Program, Projecl VT,
, Contract AF = » The Geotech, Corp., Garland,
Texas, 1964,

VESIAC 10,002 VU The report discusses the design and testing of a seismometer to
detect and identify signals of a lower amplitude than the 1-2 millimi-
crons presently detectable by a ten-element array with direct summa-
tion of a quiet location. 1t would record small teleseismic signals
without the use of more instruments in the array or special techniques
for processing the data derived therefrom. It must be stable, and
operable for a long time under the severe environment of a deep well,
It is also valuable at field locations with high surface noise. The
Geotechnical Corporation has designed such an instrument, and put it
into use at Grapevine, Texas and Hobart, Oklahoma. The wells at
each site, the statlons, and the relation of the seismometer to the
amplifier are described.

GEOTECINICAL CORP. (STAFF), Discussion of the Second Composite
Record of GNOME (with Extended Time-DBase Film Playout), Coniract
' VT/074. AF 33(600)-41694, Geotechnical Corp., Garland, Texas,
1964,

VESIAC 7414 VU In preparing a magnetic tape composite, selected segments of
data from some 40 reels of tape are re-recorded on to a single reel
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of tape, Advantages of this procedure are given, A composite con-
tains data from about 40 stations, in order of inc reasing distance
from the shot site. A standard composite record's calibration data
is described, Approximately 30 minutes of data are recorded from
each station. Fourteen channels of data are recorded, The data is
recorded in the field on an Ampex Model 314 14-channel magnetic
tape system and is frequency-modulated with a 270-cps center fre-
Quency carrier. Re-recording on to the composite tape is described,
Other matters are discussed: a) the making of a copy; b) the making
of a develocorder film record; and c) other subjects,

GEOTECHNICAL CORP., (STAFF), Gravity and Magnetic Survey of the
Area Within and Surrounding the Wichita Mountains Seismological

Observatory Seismometer Array, Contr. No, VT . AF 97)-
12007, Geotechnical Corp., Garland, Texas, 1964,
VESIAC 8856 VU A two-phase gravity and magnetic survey was made of the Wichita
AD 451 283 Mts, area of southwestern Oklahoma. Phase I was a vertical mag-

netic and gravity survey of the northwest corner of the Mt, Scott,
7.5" quadrangle. Phase II was a regional gravity and vertical mag-
netic intensity survey of the southwestern part of Oklahoma and a
portion of northwest Texas. Seven traverses were made radiating
from WMSO. The station spacing on these traverses was approxi-
mately 4 miles. Two main findings of these investigations, fully
discussed in the report are: a) the Wichita Mts. area shows a posi-
tive Bouguer anomaly; and b) the Wichita Mts. are a magnetically
high area with respect to the surrounding sedimentary basins.

GEOTECHNICAL CORP, (STAFF), "I ARRIS" Galvanometer Temperature
Test, Contr. No. VT/072, AF 33(600)-41324, Geotechnical Corp.,
Garlara, Texas, 1962,

VESIAC 7727 VU These tests were conducted to determine the quantitative spot-
position drift of a Harrls Galvanometer (Geotech Model 8530) during
environmental temperature change between plus 320 and plus 120°F,
The tests and results are described. A record of the temperature
stability is presented. Adequate performan~2 can be expected in
earth-powered systems while using palvanometers with open-cap
access holes. For best short-term stability, especially when the
galvanometer Is ysed in a phototube amplifier, the cap-access holes
should be closed.

GEOTECHNICAL CORP. (STAFF), Improved Seismographs, Semi:nnual

Progress Rept. No. 6, Contr., No. VT, . AF 31)-9967, Geo-
technical Corp., Garland, Texas, 1964,
VESIAC 7695 VU Progress on the following work is presented: a) Inclined Sels-

mometers, b) Galvanometers, c) Filtering, d) Ampliflers, e) Digltizer,
f) New Methods of Signai Presentation, ) Improved Seismograph
Testing Facilities, h) Stable Table, 1) Strain Seismograph, and j) Ex-
perimental Investigation of Thermal Noise,

orp., Garland, Texas, 1963,

GEOTECHNICAL CORP, (STAFF), Interhm Report on Operating Proceg_ures
on Project VT/074, Sept. 1961 to Dec, 1962, Contract No. VT/ 01, AF
- , Geotechnical
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The quality of seismograph data has continually improved since
the LRSM teams mcved to the field in October, 1961, Operating pro-
cedures have been improved with the objectives of improving data
quality and reducing the man-hours required to operate the systeus,
Studies have been condueted on long- and short-period systems cali-
bration methods. Also studied were other aspects of the operating
procedures:; a) atmospheric pressure and temperature changes can
produce noise on the long-period seismograms: b) to protect long -
period seismometers from normal ambient pressure changes, the
vault pressure seal should have a1 time constant of af least 5 minutes:
and ¢) the performance of the short-peviod phototube amplifiers has
been highly satisfactory.

GEOTECHNICAL CORP, (STAFF), Interpretation of LRSM Seismic Data,
Contract No, VT/074, AF 33(6007-41694, Geotechnical Corp., Garland,
Texas, 1962,

Seismic¢ data from the Long-Range Seismic Mcasurements field
teums is compiled by the Geotechnical Corporation under Project vT/
074. The forty LRSM teans operate identical seismograph sy stems
consisting of hoth long~-period und short-period instrumentation. The
long- and short-period systems each consist of one vertical and {wo
horizontal seismographs, All instruments are amplified by phototube
amplifiers and all data channels are recorded on both 35-millimeter
film and magnetic tape. The purpose of thisg manual is to provide the
basic informution required to interpret the data from the LRSM seis-
mograph systems,

GEOTECHNICAL CORP. (STAFF), Long Range Seismie Measurements,
Project 8.4, CLEARWATER, Coniraci No. VT7074, AF 33(600)-41694,
Geotechnical Corp., Garland, Texas, 1963,

This report analyzes LRSM film seismograms recorded by 37
mobile units for the CLEARWATER event at the Nevada Test Site,
October 16, 1963,

GEOTECHNICAL CORY, (STAFF), Long Range Seismic Measurements,
CLEARWATER, Coutr. No. VI 7074, AF 331600)-91694. Geotechnical
Corp.. Garlund, Texas, 1964,

This report provides an analysis of LRSM film seismograms,
from 37 mobile field teams and 4 VELA observatories, of (he CLEAR-
WATER nuclear explosion, The veport supplied information on the
instruurentation and procedure of the recording process, including
station site details, basis of unified magnitude conrpntation and
amplitude measurements, Sample seismograms of CLEARWATER
are included,

GEOTECHNICAL CORP, (STAFF), Loug Range Soi§1ni(_‘ Measurements,
Projeet 8.4, FALLON EARTHQUAKE, Contvact No, VT 077, AF33(600)-

41694, Geotechnical Corp., Garland, Texas, 1963,

The purpose of this earthquake report is to provide an analysis

of LRSM film seismograms from 31 mobile field teams and the Wichita
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Mountains Seismological Observatory, The seismic data and results
presented may prove useful to VELA-UNIFORM participants in devel-
oping methods of distinguishing between explosive and earthquake
sources,

GEOTECHNICAL CORP, (STAFF), Long Range Seismic Measurements,
Project 8.4, FALLON EARTHQUAKEF, Contract VT/074. AF 33(600)-
41694, Geofechnical Cory., Garland, Texas, 1964,

This is an earthquake report on behalf of the U. S. Air Force to
provide iuformation which may be of value in the study of data from
nuclear tests. In particular, this report is to provide an analysis of
LRSM film seismograms from the 31 mobile field units, and the
seismological observatory operated under VELA-UNIFORM Wichita
Mountains Seismological Observatory. Instrumentation of the sta-
tions, station site information, and procedures for amplitude mea-
surements are clarified, Average unified magnitude is 4.4. First
motion criteria were applicable for three stations out (s a distance
of 300 km. Travel-time residuals for Pn or P phases were about
as expected, scatter in the waves out to 200 km being associated with
regional crustal variations.

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurements,
Project 8.4 - FORE, Contr. No, VT.'2034, Geotechnical Corp., Gar-
Iand, Texas, 1964,

The purpose of the project was to reeord and analyze short -
period and Iong-period seismic data from a planned series of U. S,
underground nuclear tests, The report gives an analysis of LRSM
film seismograms from 40 mobile field teams from virious seismo-
logical observatories. Also included are tahles, graphs and sample
seismograms, as well as amplitude graphs for all the principle
phases, travel time residuals, vnified magnitudes where measurable,
and measurements of all the principle phases.

GEOTECHNICAL CORP. (STAFF), LRSM, Project 8.4, IIANDCAR, Tech,
Rept, No, 65-10, Project VT,4051, Contract AT 33(657)-12145, Geo-
tech. Corp., Garland, Texas, 1965,

The purpose of this report is to provide an analysis of LRSM
film seismograms of the 1ANDC AR event from the 38 mobile field
teams, and the following experimental seismological observatories
operated under VELA-UNIFORM: Wichita Mountains Seismological
Observatory, Blue Mountains Seismological Observatory, Tonto
Forest Seismological Observatory, Uinta Basin Seismologieal Obser-
vatory, and Cumberlund Plateau Seismological Observitory.,

GEOTECUNICAL CORP. (STAFF), Long Range Seismic Meusurements,
Project 8.4, STONES, Contract No, VT, 074, AF 33(600)-41694. Geo-
technical Corp,, Garland, Texas, 1963,

This report analyzes LRSM film seismograms recorded by 34
mobile units and by WMSO for the STONES event at the Nevada Tes
Site, May 22, 1963,
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GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measurements,
STONES, Contr. No. VT/074, AF 33(600)-41694, Geotechnical Corp.,
Garland, Texas, 1964,

VESIAC 7571 VU This report contains an analysis of LRSM film seismograms

AD 433 204 from the 34 mobile teams and the experimental seismological ob-
servatory operated under VELA-UNIFORM, Wichita Mts. Seismo-
logical Observ., of the STONES nuclear explosion. Included is
information on the instrumentation, and the procedure of the re-
cording process, including station site details, the basis of the
unified magnitude computation and amplitude measurements, Sample
seismograms of STONES are included.

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program - Data Catalog, May 1962, Contract No, VI/074, AF 33(600)-
41694, Geotechnical Corn., Garland, Texas, 1962,

VESIAC 7382 VU This catalog is a compilation of all data records received by the
Geotechnical Corporation, Garland, Texas, from the LRSM Program
stations for May 1962, Data are recorded on hoth film and tape. Film
and tape data are treated in separate sections and in chrunological
order, Each data channel and data trace is shown individually, Figure
3 is a map showing the locations of the LRSM teams during May 1962,
Table 1 gives information about the sites,

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, June 1962 Contract No, VT/074, AF 33(600)-
41694, Gentechnical Corp., Garland, Texas, 1962,

VESIAC 7387 VU This catalog is a compilation of all data records received by the
Geotechnical Corporation, Garland, Texas, from the LRSM Program
stations for June 1962, Data are recorded on both film and tape,

Film and tape data are treated in separate sections and in chronological
order. Each data channel and data trace is shown individually. Figure
3 is a map showing the locations of 39 LRSM teams during June 1962,
Table 1 gives information about the sites, Section 2 explains catalog
entries.

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, July 1962, Contract No, VT/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL USE
ONLY).

VESIAC 7388 VU O

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, August 1962, Contract No. VI/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL USE
ONLY).

VESIAC 7389 VU O
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VESIAC 7390 VU O

VESIAC 7391 VU O

VESIAC 7392 VU O

VESIAC 7393 VU O

VESIAC 7394 VU O

VESIAC 7395 VU O

VESIAC 7396 VU O

VESIAC 7397 VU

WILLOW RUN LABORATORIES

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, September 1962, Contract No. VT/074, AF
33(600)-41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL
USE ONLY).

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, October 1962, Contract VT/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL USE
ONLY).

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, November 1962, Contract No, VT/074, AF 33
(600)-41694, Geotechnical Corp,, Garland, Texas, 1962 (OFFICIAL
USE ONLY),

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, December 1962, Contract No, VT/074, AF 33
(600)-41694, Geotechnical Corp., Garland, Texas, 1962 (OFFICIAL
USE ONLY).

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, January 1963, Contract No, VT/074, AF 33(600)-
41694, Geotechnical Corp,, Garland, Texas, 1963, (OFFICIAL USE ONLY)

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, February 1963, Contract No, VT/074, AF 33
(600)-41¢94, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL
USE ON1.Y),

GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, March T963, Contract No, VI/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1963, (OFFICIAL USE
ONLY).

GEOTECIINICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, April 1963, Contract No. VT/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1963,

This catalog is a compilation of all data records received by the
Geotech, Corp,., Garland, Texas, from the LRSM Program stations for
April 1963, Data are recorded on both film and tape. Film and tape
data are treated in separate sections and in chronological order, Each
channel and data trace is shown individually.
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GEOTECHNICAL CORP, (STAFF), Long-Range Seismic Measurements
Program Data Catalog, May 1963, Contract No, VT/074, AF 33(600)-
41694, Geotechnical Coryp., Garland, Texas, 1963,

VISTAC 7398 VU This catalog is a compilation of all datg records received by the
Geotech, Corp., Garland, Texas, from the LRSM Program stations for
May 1963, Data are recorded on both film and tape, Film and tape
data are treated in separate sections and in chronological order, Euach
channel and data trace is shown individually,

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Catalog, July 1963, Contract No, VT/074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1963 (OFI"IC1AL USE ONLY),

VESIAC 7400 VU O

GEOTECHNICAL CORP, (STAFF), Long-Range Scismic Measurements
Program Data Catalog, August 1963, Contract VI/074, AF 33(600)-
41694, Geotechnical Corp,, Garland, Texas, 1963 (OFFICIAL USE ONLY).

VESIAC 7140 VU O

GEOTECHNICAL CORP. (STAFF), Long-Range Seismic Measurements
Program Data Cataloy, September 1963, Coniract No, VT, 074, AF 33
(600)-41694, Geotechnical Corp., Garland, Texas, 1963,

VESIAC 7402 VU This catalog is a compilation of all data records received by the
Geotech, Corp., Garland, Texas, from the LRSM Program stations for
September 1963, Data are recorded on both film and tape. Film and
tape data are treated in separate sections an in chronological order,
Each data channel and data trace is shown individually,

GEOTECHNICAL CORP..(STAFF), Long-Range Seismic Measurements
Program Data Catalog, January 1964, Contract No., VT,074, AF 33(600)-
41694, Geotechnical Corp., Garland, Texas, 1964, (OFFICIAL USE ONLY),

VESIAC 7407 VU O

GEOTECIINICAL CORP. (STAFF), Long Range Seismic Measure-
ment Program - Seismological Bullelin No, 40 for April 1965,
Contract VT 4051, AF 33(657)~12145, Geotech. Corp., Garland,

Texas, 1965,

VESIAC 15,327 VU This butletin contains seismological data on carthquake phases
recorded at 10 of the mobile seismological stations being operated
by Geotech. Corp., under the LRSM Program. The bulletin is in-
tended to be an aid to interested observers in determining the extent
of the earthquiake data contained in the records from these teams.
The bulletin contains: (1) data on all the phases that have been asso-
ciated with epicenters hy the USC&GS: (2) data on the epicenters
listed in the bulletin - as reported by the USC&GS: (3) arrival time,
period, amplitude, and distance for phases not associated with
USC&GS epicenters.
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VESIAC 15,328 VU

VESIAC 15,329 VU

VESIAC 15,330 VU

VESIAC 7130 VU

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measure-

ment Program - Seismological Bulletin No. 42 for June 1965,

Contract VT/4051, AF 33(657)-12145, Geotech Corp., Garland,

Texas, 1965,

This bulletin contains seismological dota on earthquake phases
recorded at 10 of the mobile seismological stations being operated
by Geotech. Corp., under the LRSM Program. The bulletin is in-
tended to be an aid to interested observers in determining the extent
of the earthquake data contained in the records from these teams.
The bulletin contains (1) data on all the phases that have been asso-
ciated with epicenters by the USC&GS; (2) data on the epicenters
listed in the bulletin - as reported by the USC&GS: (3) arrival time,
period, amplitude, and distance for phases not associated with USC&GS
epicenters,

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measure-

ments Program - Seismological Bulletin No. 45 for Seplember

1965, Coniracl VT/4051, AF 33(657)-12145, Geotech Corp.,
Garland, Texas, 1966,

This bulletin contains seismological data on carthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech. Corp., under the LRSM Program. The bulletin is intended
to be an aid to interested observers in determining the extent of the
earthquake data contained in the records from these tcams. The bul-
letin contains: (1) data on all the phases that have been associated
with epicenters by the USC&GS; (2) data on the epicenters listed in
the bulletin - as reported by the USC&GS; (3) arrival time, period,
amplitude, and distance for phases not associated with USC&GS epi-
cen'ers.

GEOTECHNICAL CORP. (STAFF), Long Range Seismic Measure-

ments Program - Seismological Bulletin No, 46 for October

1965, Contract VT/4001, AF 33(657)-12145, Geotech. Corp.,
Garland, Texas, 1966.

This bulletin contains seismological data on earthquake phases
recorded at 10 of the mobile seismological stations being operated by
Geotech. Corp. under the LRSM Program. The bulletin is intended
to be an aid to interested observers in determining the extent of the
earthquake data contained in the records from these teams. The
bulletin contains: (1) data on all the phases that have been associated
with epicenters by the USC&GS; (2) data on the epicenters listed in
the bulletin - as reported by the USC&GS; (3) arrival time, period,
amplitude, and distance for phases not associated with USC&GS epi-
centers.

GEOTECIINICAL CORP, (STAFF), Long Range Seismic Measurements

Report of Southeast Missouri Earthquakes, Tech. RRepl, No, 63-92.
Contract No. VT/074, AF 33(600)-41694, Geotechnical Corp., Gar-
land, Texas, 1963,

Seismic data recorded by the Long Range Seismic Measurements
network from 3 earthquakes occurring in Southeast Missouri during
the Spring and early Summer of 1963 are presented and summarized
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VESIAC 7407 VU

VESIAC 8968 VU
AD 452 843

VESIAC 7345 VU
AD 436 466

280

in tabular and graphic form, Obvious differences in data between
these earthquakes and explosions at the Nevada Test Site are discussed.

GEOTECHNICAL CORP. (STAFF), Magnetic Tape Composite of Project

GNOME, Volunteer Team Reports, Tech. Rept,, Contract No, VT/074,
AF 33(600)-41694, Geotechnical Corp., Garland, Texas, 1963,

The unclassified nuclear test, GNOME, exploded near Carlsbad,
New Mexico, on December 10, 1961, and was monitored by 43 seis-
mograph teams cooperating in the Volunteer Team Program. Eleven
teams recorded the GNOME signal on magnetic recorders. This re-
port describes the methods used in the preparation of a magnetic tave
composite of the GNOME signal, Data from the magnetic records are
re-recorded onto a single reel of tape. Figure 1 gives the approximate
location of 42 of the participating teams. Table 1 is a numerical index
of the teams shown in Figure 1. Table 2 lists the 11 volunteer teams
which submitted magnetic recordings, and givee their location and
distance from the GNOME site. The composite was prepared by the
Hale Instruments Company of Houston,

GEOTECHNICAL CORP. (STAFF), Magnitude Studies and Detection

Capability Studies Conduc'ed Under Project VT/036, Tech, Rept.
No. 64-123, Project VT/036, Contract AF 33(657)-12007, The
Geotech. Corp., Garland, Texas, 1964,

Station magnitude corrections for BMSO, CPSO, TFSO, UBSO,
and WMSO, are developed for several epicentral regions. Differences
in corrections for each observatory and for the regions indicate
azimuthal dependence of station corrections and/or inaccuracies in
existing distance-depth magnitude correction factors. An estimate
of detection capability of the stations and of th. 5-observatory net
for USC and GS-located earthquakes is given, A comparison of the
variability of BMSO, CPSO, UBSO, and WMSO in P-wave magnitudes
calculated from long-period data to the variability among P-wave
magnitudes calculated from short-period data is given, and of P-wave
ground velocities observed on the broad-band, flat-velocity seismo-
grams at WMSO with P-wave ground velocities on short-period seis-
mograms,

GEOTECHNICAL CORP, (STAYF), Registration of Earthquakes at Blue

Mountains Seismological Observ,, Cumberland Plateau, Tonto Forest,
Uinta Basin, and Wichita Mts., Contract Nos. VT/036, VI,/070, VT

1124, Geotechnical Corp., Garland, Texas, 1963,

These bulletins contain the data on earthquake phases recorded
at the five seism, observ, operated for the U. S, Dept, of Defense.,
They are intended to aid in determining the extent of the earthquake
data recorded at each of the five observatories. The preliminary
analysis of film seismograms was accomplished by the personnel at
each observatory. Included are: a) all epicentral locations, origin
times, and depths of foci which are obtained from the USC & GS Pre-
liminary Determination of Epicenter Cards, published monthly: b) data
for all phases that have been associated with the epicenters reported
in USC & GS cards; and ¢) phase arrival data that cannot be associated
with epicenters reported in the USC & GS cards,
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VESIAC T416 V1

VESIAC T415 VU

VESIAC 10.649 VU

VESIAC 9966 VU

GROTHECHUNICAL CORP. (STAFF), Reproductions of Some Signalx Ne-

ceived at the Grapevine, Tenas Site, Contract VI 1138, AF337600)-
135, Caolechnical Corp., Carland, Tevan, 1964,

The following signals are reproduced in thits booklet: 11 develo-
corder records of Grapevine setsmometers: 21 develocorder record
of M setamometer array at WMS0; 31 signals priduced by deep-well
seirmometer (in sealed hole! by, al putting a welght on a diaphragm
covering the <ell top. and bl by blowing in a sealed well: 4) quarry
blast recorda: and 51 event recorded by a deep-well seismometer,

GHEOTECHNICAL COND. (STAFF), Reproductlons of Sie Sigmils Re-

corded at Mobart, Oklahoma. Contract VIT T35,/ 1-43369,
Geotechintcal Corp.. Garland, Texas, 1964,

This booklet contains a collection of photographs, and seismogram
reproductions, There are photographs of a deepwell seismometer,
Geotech Model 111687, Seismogram reproductions are: 1) develocorder
record of small 1teafoff, deepwell and shallow-well seismonmeters
at Nobart: 21 quarey blasts from Chico. Texas: 3) surface noise re-
corded by surface instruments only; and 4) develocorder record of
regtonal slgnal, recorded by small Benioff, deep-well, and shallow-
well selsmometers at Hobart, Oklahoma,

GEOTECIHNICAL CORP, (STAFF), Selsmological Bulletin 1964: Long-

Range Seismic Mensgrmm-nli_l_’::?g_gp;nﬁ, Contract VT, 6703, AF 33
{657)-162%0, Geotechnical Corp., Carland, Texas, 1964,

This bulletin contains seismologlcal data on earthquake phases
recorded at 11 of the mobile seismological stations being operated
by Teledyne Industries, Geotech Division, of the Long-Range Seismlc
Measurements (LRSM) Program. Theo bulletin is intended to be an
aid to interested observers in determin'ng the extent of the earthquake
data contained in the records from these teams,

GEOTECHNICAL CORP. (STAFF), Speclil Orientatlon Program, Phase I,

Tech. Rept. No. 64-132, Contract AF 49(638)-1150, The Geotech.
Corp., Garland, Texas, 1964.

In June 1944, Geotech outlined a flve-point orientation program
for the training of new station researchers in the operation of seis-
mological laboratories, The program was part of the plans to trans-
fer several long-range Seismic Measurements Mobile seismological
ohservatories to other U. §. government agencies and to several
forefgn countries. The program's five main points were: (1) prepara-
tion: (2) formal classroom instruction on equipment operation; (3)
system setup exercises; (4) on-site visits; and (5) publicatlon of a
Signal Atlas of earthquake signals recorded at LRSM sites in Bolivia,
Germany and Norway. Basic objectives of the orientation program
(which were achieved), and recommendations for similar future pro-
grams are included,
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VESIAC 8436 VU
AD 436 830

VESIAC 10,713 VU

VFSIAC 8418 VU

VESIAC 8279 VU
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GEOTECHNICAL CORP. (STAFF), Spectral Anaiysis of Selsmic Noise

at the Eniwetok E-1 Well, Parr Island, Eniwetok Atoll, Marshall
slands, Paclfic Ocean, Contract No. VT, . AF A
Geotechnical Corp., Garland, Texus, 1964,

The power spectral density functions of selsmlc backg round
noise were analyzed from several depths In the Eniwetok E-1 Well,
Parry Island, Eniwetok Atoll, Marshall Islands. The theory of
power spectra is discussed together with its application to the study
of seismic background noise. Results obtalned show that the noise
recorded by a vertical-motion selsmometer is due to Rayleigh waves,
of fundamental and higher modes.

GEOTECHNICAL CORP. (STAFF), Spectral Analysis of Seismic Noise

at the Perdasofphy No. 1 Deep Hole, Comanche County, Oklahoma,
TR 64-83, Contract VT/1139, AF -43369, Geotech. Corp.,
Garland, Texas, 1964,

The power spectral density functions of seismic background
noise were analyzed from a number of depths in the Perdasofphy No.
1 deep hole, Comanche County, Oklahoma. The theory of random
body-wave noise is discussed, together with its application to the
study of seismic background noise. Results obtained show that the
noise recorded by a vertical-motion seismometer can be explained
by a combination of Rayleigh waves of fundamental and higher modes,
and body-wave noise.

GEOTECHNICAL CORP. (STAFF), Standard Operating Procedures for

Seismological Observatories, Contract No. VT/036, AF 33(657)-12007,
Geotechnical Corp., Garland, Texas, 1964,

This manual of Standard Operating Procedures contains instiuc-
tions for the operation of a seismological observatory, The pro-
cedures specified in the manual are those in use at the Blue Mts.,
Cumberland Plateau, Uinta Basin, and Wichita Mts, Seismological
Observatories, (BMSO, CPSO, UBSO, and WMSO). Facets of obser-
vatory operation are described in detail, except for those specific
instruments (for example, instrument repairs) that have been pub-
lished in operation and maintenance (O & M) manuals. Reference
is made to these manuals where appropriate.

GEOTECHNICAL CORP. (STAFF), Test Report, LRSM Seismograph Cali-

bration Study, Contr. No. VT/074, AF 33(600)-41694, Geotechnical
Corp., Garland, Texas, 1963,

Since the beginning of the Long-Range Seismic Measurements
(LRSM) Program, a systematic discrepancy has been noted in the
magnification calculations for the short-period seismographs. The
magnifications computed from the weight 1ift method of calibration
were consistently higher than those computed from the elect romag-
netic method of calibration. This calibration study resulted in
recommendations for changes in the magnification constants, elec-
tromagnetic calibrator hardware, and in calibration techniques. In
addition, the phase response characteristics of both the long-period
and the short-period seismographs were produced and the long-period
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seismograph amplitude response characterlstics and calibration
techniques were verified,

GEOTECHNICAL CORP., (STAFF), Unattended Seismograph Unit, Tech,
Rept. No. 63-5, Contract No. VT/036, AF 3316665-31518, Geotechnical
Corp., Garland, Texas, 1963,

VESIAC 6011 VU This report presents a preliminary design, installation require-
ments, and time factors for an unattended selsmograph unit capable
of operation at a remote site in the USSR for periods of ninety days,

GEOTECHNICAL CORP. (STAFF), Wichita Mountains Seismological Ob-

servatory, Information Bulletin 0. 1, Contracl No, VT , AF
600)-41318, Geotechnical Corp., Garland, Texas, 1961,
VESIAC 6805 vU This bulletin providesg information on Wichita Mountains Seie-

mological Observatory, located in the foothills of the Wichita Moun-
tains, about 15 miles northwest of Lawton, Oklahoma, Described are:
a) the layout, b) instrumentation response characteristics, ¢) vaults
and seismometer s, d) amplifiers, e) data control, timing and power,
f) recording, g) sei smograms, h) conclusions, which state that this
Observatory is well equipped and is located at a site with a low
background noise. Also, continuous spectrum analysis of noise and
sigudis, and detailed analysis of significant seismic events recorded
on magnetic tape should be very informative, The station is located
at a convenient distance from California and Mexican earthquakes,

GIBBS, J. F., and J. C. ROLLER, Seismic-Refraction Measurements of
Crustal Structure Between Nevada Test Site and Ludlow, California,
Technical Letter No. 26, Contract ARPA Order No, 193-64, U. S.
Geological Survey, Denver Colorado, 1964. (OFFICIAL USE ONLY)

VESIAC 8881 VU O

GIBBS, J. F. and J. C. ROLLER, Seismic-Refraction Measurements of

Crustal Structure Between Nevada Test Site and Ludlow, California,
Contr. No. ARPA Order No. 193-64, U, S. Geol, Survey, Denver,

Colo., 1964,
VESIAC 8561 vU Seismic refraction measurements were made from nuclear and
AD 451 866 chemical explosions along a line from the Nevada Test Site (NTS) to

Ludlow, California, and additional recordings from nuclear explosions

apparent velocities of the Pn (T3) arrival is caused by variations
in the dip of the Mohorovicic Discontinuity, The thicknesses of the
Successive layers at NTS are given: the total crustal thickness is
34 km, The successive crustal layers at Ludlow have a thickness
of Ho = 1.4 km, Hl = 13 km, and H2 = 13 km; the total crustal
thickness is 27 km,

GIBSON, B. D., Seismic Noise Survey - Vol. 4, Long-Range Seismic Mea-
surements Program, Sci, Rept., Rept, No. TR 69-4
8503, F33657-69C-U757, Geotech- Teledyne Indust., Garland, Texas,
1969
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VESIAC 19,882 VU
AD 860 602

VESIAC 7106 VU

VESIAC 11,827-C VU

VESIAC 20,420 VU
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This report is the fourth in a series of studies which evaluate
seismic noise levels at LRSM sites. Data from tie short-period
and long-period vertical seismographs from 20 field sites are re-
viewed, and standardized data compilation metiiods are discussed.
Cumulative probability distribution of amplitude curves, noise spec-
trum curves, and spectrum histograms are developed for each site
studied,

GIESE, P., ''Velocity Distribution in the Uppermost Region of Crystalline

Rock Derived from Refraction Observations on the Bohmischbruck-
Eschenlohe Profiie,"" Zeitschrift Fur Geophysik 29, No. 5, pp. 197-
213, 1963, (Transiated from German). Contract SD-78.

On the refraction profiie of Bohmischbruck-Eschenlohe, the first
25 km of the profile line are found on the crystailine rocks of the
Bohemian massif. In the travel time diagram, the first arrivals are
not in a straight line, but on a weakly curved one, which is the resuit
of a velocity gradient, With approximate integration, the velocity
course with depth can be calculated. The result is compared with
those of other measurements. Velocity measurements conducted by
Birch with increasing pressures and temperatures also result in a
continuous increase in velocity. Further, it is possible to show a
relation between the profile length and the measured velocity in the
basement. A velocity gradient can explain discrepancies in velocity
measurements on long and short profiles.

GILBERT, F., and G. E. BACKUS, Matrix Operations in Elastic Wave and

Vibration Problems - Part III, Contract AF 49 (638)-1388, Univ. of
Calif., San Diego, Calif., 1965.

The boundary value problems most frequently encountered in
studies of elasttc wave propagation in stratified media can be formu-
lated in terms of a finite number of first-order ordinary differential
equations with variable coefficients. Volterra (1887) has shown that
solutions to such a system of equations are conveniently represented
by the multiplicative integral or matricant of the matrix of coeffi-
cients. In this paper, the authors summarize some of the better
known properties of matricants plus numerical methods for their
computation. It is shown how one of the major sources of loss of
numerical accuracy is eliminated.

GILBERT, F., and D. HELMBERGER, Low Frequency Discriminants for

Small Events, Sci. Final Rept., Contract F44620-69C-0118, Univ, of
Calif., La Jolla, Calif., 1970

The Cagniard-deHoop method in generalized ray theory is ex-
tended to spherically layered media. The theory is approximate and
is asymptotic tn reciprocal fractional powers of the frequency. For
mantle body wave phases it is estimated that the theory can be used
for P pulses with periods less than 408 and S pulses with periods less
than 755. An initial application of the theory to the study of LRSM
recordings of NTS events shows: 1) models derived from travel time
data alone may have synthetic seismograms that disagree with obser-
vations; 2) the structure of the upper mantle beneath North America
has very significant lateral variations in the uppermost 700 km,
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VESIAC 19,667 VU

VESIAC 15,536 VU
AD 807 662

VESIAC 16,068 VU
AD 814 641

GILE, W, W,, Research In Seismic Phenomena Conneclied with Earthguakes
{ A Mercury Pendulum Selsmomeler - 5i, Rept., Con-

and Explosions
LT IT020-BbC 0007 CaTil. Tnsi, of Tech,, Pasadena, Calif., 1969

A long-period mercury pendulum selsmometer has been developed
at the Scismological Laboratory, California Institute ol Technol gy.
The devices are presently operational in several locations throughout
the world. The Instruments exhibit extremely good sensitivity, sta-
bilily, and signal-to-noise raiios in the ,02 - .001 1l2 range. Seismlic
waves of 3 x 10-9 11z and tilts of a few parts in 10-11 radians have
been observed,

GIRARD, B. W., R. 1I, KIRKLIN, and J, R, SHERWIN, Multicomponent Strain
pt.

Seismograph, Quarterly Rept. No. 6, Oct - Dec. 1956, e 0. TR-
67-2, éontmct VT/5081, AF 33(657)-15288, Teledyne Industries, Geo-
tech Division, Garland, Texas, 1967.

Phase responses of the strain seismographs indicate appreciable
deviations from theory. liowever, good cancellation of Rayleigh waves
with combinations of strain and inertial seismographs indicates accep-
table phase match. Unpredicted phase discrepancies of approximately
5 degrees in the 0.8 cps galvanometers of the strain selsmographs can
be eliminated by a simple conversion to a 3 cps system. Uncertaintles
in the phase response of the calibrators on the strain seismometers
can be resolved by installing a monitor at the calibrator.

The main effort on the program has been shifted toward evaluating
the directional capabilities of the strain-inertial combinations in the
L-P spectrum. Design of instrumentation to implement this is dis-
cussed.

GIRARD, B. W., R. H. KIRKLIN, J. R. SHERWIN, and R. C. SHOPLAND,

Multicomponent Strain Seismograph, Quarterly Rept. No. 7, 1 Jan.
Through 31 March 1967, Project VT/5081, Contract AF 33(657)-15288,
Teledyne Industries, Inc., Geotech Div., Garland, Texas, 1967.

Eleven seismograph channels at WMO were converted to a 3-cycle
system, resulting in a significant improvement in matching of phase
response of strain-inertial combinations. A substantial Increase in
utility of the S-P strain directional array data was achieved by a
transition from offline s *mming to online summirg of strain and
inertial signals.

A combination of L-P horizontal strain and inertial seismographs
wlth matched frequency responses was put into operation to evaluate
its directional capabilities. Magnifications of 50K-100K are required
to reject long-period microseisms effectively.

A comparison of the steel-cased borehole and the plastic-cased
borehole indicates that 6-second microseisms are recorded with
approximately 30 percent less amplitude in the steel-ca::ed borehole,

GIRARD, B. W,, R. {. KIRKLAND, J. R. SHERWIN, and R. C. SHOPLAND,

Multicomponent Strain Seismograph, Quarterly Report No. 8, Contract
VT/5081, A¥ 33(657)-15288, Teledyne Indust., Inc., Geotech Div., Gar-
land, Texas, 1967.
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VESIAC 16,735 VU Use of an eleci romagnetic caliirator (s place of the magnets.
strictive calthratlor on the vertizal strain seismometer hae oliming g
phase discropancios. Hesulie show 1hat all stratn and ineetial systema
are matched within 4 degrees Intween 0.1 20d 3 cpre and within 10 de.
krees ool 1o 10 epa. An analywis of coberency, phase, and speetra of
selamic nolse and signals compuled by a fast transform program shorw o
that the instrumenis are operating according 1o thenry. Thr effrcis
of temperalure changes and wing on eperation of the harisons) sirain
selsmometlors are discussed, Operation of 2 matehed 1,57 borizontal
sirain-inertial combination for directional dtserimination of kag-
period surface waves is also discusned

GLOTOV, O. K., “"Constderation of Refraction on ilermediate Roundartes
in Interpreting the Hodographs of Refracted and Reflected Waves

Pﬂkladua;a Geol,, No, 16, pp, 1142129, 1957, (Translstevd from Mossian)
Oﬂn L .

VESIAC 11,978 vU These equattans lor applying a currection for 1he effect of refrac-
tion on intermediate nundaries with the graphs make it passiblo 1o
veduce a multilayered medium 10 a 2-layered medium relativels
rapidly. The problem is solved more simply and more accurately
for the hodographs of refracted waves and It revquires appmvimate
kolutlons for the hodographs of refllected waves, Al 1b¢ same Uime,
these formulas and graphs give the errors values, which are usefol
in evaluating the accuracy of survey work in regions whete the effect
of refractions hans md heen taken into accound presiously, The soju.
tions are of practical impartance primanily for platiorm reglons
characterized by gentle profiles of low amplitade, vaciable (hicknoss
of low velocity zone, and a high veloctily in the supporting medium,

GLOVER, P, and S, 5. ALEXANDER, A Comparison of (he Lake Superio
and Nevada Test Site Swree Regions - El. Tieph .. Tlege. Na, 233, Tan-
tract VI76T06, FINOST-60T-0313, Teledyne Indust., Ine.. Alevandrts,
Va,, 19350

VESIAC 20,085 VU Two particular smurce recions, Lake Superior and the Nevada
Test Site are documented In detall ustug availahie geological and
geophysical observations, Each in discunsed tndividually ta selation
to its setting in the prevatling regional crust and upper mantle sfruc-
ture of the mid-continent and the Bastn and Range respectivels, Com-
parison of the two source arcas indicates that they are markedly
different from one another nat only at shalkow depths tat througheut
the upper manile as well. Locatton accuractes Ior events al holl
sltes are quite comparahie, however, a large hbltog raphy document s
the extensive literatlure relevant to Lake Superior aml the Nevada
Test Sites,

CLOVER, P.,, and 8. S, ALEXANDER, A Preftminary Evaluation of the
Matched Fiiter Technique tn the Deteciion of Longs Period fody Wave
Nadiation, Sci, Rept,. Hepi. No. 222, Contraci VT 6702, FI38%5-88C-
0935, Teledyne Indust., Inc., Alexandria, Va,, 1968

VESIAC 19,038 vU Using nine elements of 1he Montana 1.ASA, Yong-perind body wace
AD 840 712 radiation was detected at 8 N ratios as bow an | for Bntbetic tes)
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cases. (a these instances beamlorming the 9 matched lther outputs
tmproved the 8'N ratio by a factor of 2 over stratghtiorwe rd phaned
smmaiion of the rax data. For real data, the remlls are less
saltsfaciory,

COGOLADZYE, V. (., "Natural Vibrations in an Elastic Layer on a Rigld

ase,"” Torwty Selamol, Inst., No, 119, pp. 39-45, 1947, (Translated
lrom Wuselan), Conicaci SD-78.

The matural sthrations in a plane parallel layer the bare of which
s tigidly conmected with an clasite half paee are discussed, The

bLyer and the half space have arbitrary values of clastic constants
andd deasittes,

GOGOLADZE, V. G., “Hayleigh Waves at the Boundary of a Compressibie

Flold and o Solid Klastic Half Space,” Trudy Seismolog, Inut,, No,
127, pp. 26-32, 1948, (Translated {rom Russian), Conlraci SD- 78,

The probilem of the propagation of fayleigh waves is studted at
the boundary of a compresatile {luld medtum and o solid elastic half
space. In contrast 1o the contact of various solid clastic media where
Rayleigh waves canmot arise, the generation of fayleigh waves ix
shown for an arlitrary contact of a flutd and a solid clastic medium
along a plane,

GOGUEL. J.. “Tectonic Data in the Study of the Upper Mant!e,* ICSU Review

of !QPH Science, Vol, 6, No, 2, pp. 116-120, April 1964, (Transiated
Trom French).Contract DA 49-083 O8A-3137.

The author‘s purgose ix to formulate o raptd Inventory of data that
can be suppited by tectonies and which will have to be taken into con-
stderation by any hypotbests of the upper mantle. First, it ix necessary
o make a choice amnng tectonte data to eltminate the superficial aspect
of deformation and expose the duep causes, A number of kinds of com-
presstonal motton are considered, Movements of elongation may con-
stitule a normal counterparnt of compression. The author considers a
third Iype of index of motion the large strike slip faults, The impor-
fance of the reconst ruction of the chronnlogy of erustal motions, the
chronnlogy of tectonte movements in general and other malters are
considered,

GOL'DIN, 8. V.,"°On Distribution of Probabilitles for the Interval Between

Nelghbouring Extrema of Two St rongly Correlated Random Functions.’
Geol, L. Geoftz., No, 6, pp. 19.34, 1964, (Translated from Russian),
Contract SD-78,

An examinatton ts made of the problem that arises in connection
with estimattng the probabilitiex for the relative displacement of the
exiremals of two sMrongly correlated randem functions,

In the solution of many reophysteal problen s the question arises
of the probattlity distrtiutton for the interval between adjacent ex-
tremals of two random functtons which are correlated: in the phase
correlatton of sets nograms, tn tracing the axes of magnetic and
gravity anomaltes, in entimating the displacenmient of the anticlines
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of uplifts caused by errors in depth, etc. In the present report this
question {8 examined In a #eneral form for the case of two stationary
highly correlated Gaussian funct fons,

GOL'DIN, S. v., ""Probability of Faise Events on Selsmic Records,"
Geol, & Geofiz., No, 1, pp. 73-91, 1965, (Transiated from Russfan),
ontract -18,

The articie examines the probability of erroneous detection and
erroneous absence of waves in the case of an amplitude criterion for
the detection of selsmic puises, applied in the visual correlation of
seismograms and Summary tapes. The probiem of the selection of
the optimum parameters of the criterion is examined. The influence
of interference systems is estimated,

GOL'DIN, S. V., ""On Utilization of Ampiitude Correlations for Phase
Correlation of Seismic Waves."" Geol. | Geofiz., Vo, 5, pp. 65-79
1965, (Transiated from Russian), Contract SD-78,

The probability of amplitude inversion is reviewed in the first
suction; in the second section, the concept of inversion is generalized
for the axis of synchronous phases as a whole. It is found tiat amplitude
correfations between these axes and the corresponding inversions can
be determined in a non-unique manner., Correlations obtained are
used for the determination of probabilities of various variants of
correlation,

GOLTSMAN, F. M., and T. B. KALININA, "'Simplified Methods of Frequency
Analysis and Synthesis and Their Application to the Solution of Certain
Geophysical Problems,'" Akad, Nauk, Prikladnaya Geof., No. 21, pp.
3-25, 1958, (Translated from Russian , Contract SD-T78,

Methods of frequency analysis and synthesis are very widely
used in various fields of physics and geophysics. Since the majority
of the existing metfiods of analysis and synthesis involve cumbersome
calculations or require complicated and expensive instrumentation,
the development of simple approximate methods that can be performed
on low quality computers is an urgent problem,

In this paper there are described metitods for one type of har-
monic analysis and synthesis of boti non-periodic and periodic signals,

GOLTSMAN, F. M., and YU. L. LIMBAKH, ''An Instrument for Frequency
Analysis and Synthesis of Transient Signals,'' Akad. Nauk. Prikladnaya
Geof., Vol, 21, pp. 26-36, 1958, (Translated from Russian), Contract
SD-7%3,

The theory of the methods of analysis and synthesis employed is
discussed in detail in a separate paper, reference to which is made
in this paper. Here are given only the major theoretical results
necessary for describing the circuitry and the operation of the instru-
ment. Theoretical considerations are presented, and then a descrip-
tion of the circuits and design of the instrument, followed by a section
on operation of the instrument, and finally a section containing exam -
ples of the analysis and synthesis of certain signais,
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GOODMAN, N. R., Eigenvalues and Eigenvectors of Spectral Density Ma-
trices, Sci. Rept., Project VT/6702, Contract F 3’3357-37-0-1553,
Teledyne Industries, Inc., Earth Sci. Div., Alexandria, Va., 1967,

VESIAC 16,079 vU This report describes some interpretations and uses of eigen-
AD 814 687 values and eigenvectors of spectral and sample spectral density
matrices of multiple stationary time series.

GORDON, D. W., Libyan Earthquake of February 21, 1963, Contract No.
Project 7.3, U. S, Coast and Geodetic Survey, Washington, D, C.,
1964,

VESIAC 8387 VU This report covers the Libyan earthquake of February 21, 1963,

AD 603 695 and the five teleseismically reported aftershocks. Its purpose was
to contribute to the basic data concerning earthquakes and to examine
possible differences between seismic waves excited by earthquakes,
and those by explosions., The earthquake is discussed under these
headings: 1) instrumentation; 2) WWSS data; 3) magnitude calculations;
4) comparison of earthquake and explosion seismograms; 5) epicenter
calculations; and 6) depth considerations. A summary states: 1) the
Libyan earthquake was not particularly severe; 2) its magnitude was
5.3; and 3) extensive damage was caused by shallow focal depths,
alluvium under Barce, loose building construction.

GORSHKOV, G. S., ""A Catalog of the Active Volcanoes of the Kurile Islands
Volcanoes of the Northern Islands,'' Akad. Nauk., Bull. of Volcanological

Stations, No. 25, pp. $6-178, 1964, (Translated from Russian), Contract
SD-178.

VESIAC 8975 VU Active volcanoes of the Kurile Islands - 39 of them - are cata-
logued. The following information is given about each of them: a)
Synonyms or other names for the volcano; b) Location; c) Height;

d) Form; e) Geological characteristics; f) Tectonics; g) Structure;

h) Age; i) Crater (discussion of its characteristics); j) Streams of
lava - composition of the lava, and history of lava deposits; k) Com-
position of volcanic products; 1) Mineralogical composition; m) Pyro-
clastic products; n) Mineralogical compositior. of slag; o) Fumarole
minerals; p) Gases; q) Dates of eruptions; r) Type of Eruptions;

s) Peculiarities of volcanic activity; t) Indications of eruptions; u)
Bibliography (of works cited at the back of this study - relevant refer-
ences).

Contract AF 33(657)-12007, The Ceotech. Corp., Garland, Texas,
1964.

VESIAC 8967 VU Filtering was used to simulate the effect of 10 different seismo-

AD 452 841 graph response characteristics on several teleseismic P-wave sig-
nals. The signals used were recorded with large signal-to-noise
ratio on the short-period seismographs at the Wichita Mountains
Seismological Observatory (WMSO). The amplitude of the first half
cycle of each signal (first motion amplitude), relative to the maximum
signal amplitude generally decreased with decrease in bandwidth. If
the magnifications of the simulated seismographs were equalized at
the period of the predominant microseisms (6-sec period), the first

GRAY, G. A, Array Study, Tech. Rept. No. 64-122, Project VT/036,
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motion amplitudes generally tncreased as bandwidth decreased be-
cause of the resulting increase in magnification at shorter periods.

GRAY, G. A., Laboratory and Field Evaluation of the Willmore Mark II
Seismometer, Contract VI/036, AF 33(657)-12007, Geotechnical

Corp., Garland, Texas, 1964,

Shake table tests were conducted on a Willmore Mark (I seismo-
meter at The Geotechnical Corporation laboratory in Garland, Texas,
Field evaluation tests were performed at the Wichita Mountains Sefs-
niological Observatory. The report summarizes the results of these

tests,

GRAY, G. A., Operational Evaluation of Broadband Seismographs,

VESIAC Rept. No, 4410-77-X, Contr. No. SD-T8, Univ. of Michigan,
Inst, of Sci. & Tech., Ann Arbor, Mich., 1964,

Described is the broadband three-component seismograph at
the Wichita Mts. Seism. Observ., (WMO), which was designed in accor-
dance with recommendations of the Geneva Conference of Experts,
Preliminary evaluation of detection capability indicated that the
broadband system added very little to the total seismic de ection
capability of WMO. Examples are given of this conclusion. The
identification of earthquake phases, especially for large regicnal
earthquakes, seemed to be the only area in which the broadband
visual presentation was often superior to the other systems. The
broadkand vertical seismograph was also operated at a higher speed
for several months to further evaluate its detection capabilities,

GRECHNISHNIKOV, G., and V. NOMOKONOV, ''Features of Refracted

Waves Generated in a Medium Containing a Vertical Layer (According

to Modeling data),’’ Vyssh. Ucheb. Zavedeniy Izv,, Geologiya i Razved.,
No. 2, pp. 116-123, 1965, (Translated from Russian), Contract DA 49-

083 OSA-31317.

The authors' investigations were oriented toward the study of
solid models in the case of a practicaliy infinite vertical thickness
of the lower refracting media. Results are presented for plane and
curved surfaces of a lower refracting medium containing a vertical
bed of lower velocity. Apparatus and procedure, the metiied of obser-
vations, features of plane boundary, vertical bed, and kinematic and
dvynamic features are discussed.

GREEN, P. E., Effect of Using Subarrays on the Directivity Pattern of

the Extended TFO Array, Contract AF 19(604)-7378, Lincoln Labs.,
M. I. T., Lexington, Mass., 1964 (OFFICIAL USE ONLY).

GREEN, P. E., A Large Aperture Seismic Array, Group Rept,

1965-1, Contract AF 19(628)-500, Mass. Inst. of Tech,, Cam-
bridge, Mass., 1965.

The Large Aperture Seismic Array is an experimental system
designed to provide improved capability for seismic discrimination
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of nuclear explosions and carthquakes, This impravement Is 1o be
brought about by suppression of reverberation and nicroseismic noise
relative to the signal through the use of a larger number of sensors

and a larger array aperture than nreviously employed in selsmic arrays
for this purpose. This report gives a brief sketch of the way in which
the signal improvement is lo be achieved, followed hy a short physical
description of the various parts of the enlire array design as it is
currently envisioned, including the choice of sensors, array geometry,
sigual telemetry, and signal processing,

GREEN, P. E., Seismic Data Collection, Sci. Rept., Rept. No, ESD-TR-67-
510, Contrac - » Lincoln Labs,, Masgsg Inst. of Tech.,
Lexington, Mass., 1966

Modern techniques of seusing, transmitting and automatically
analyzing seismometer outputs are discussed, using the expetrimental
Large Aperture Seismic Array as an example,

GREEN, p, E,, Seismic Dlscrlmlnatlon. Semiannual Tech, Sumni., Cont ract
No. AF 19( -500, Mass, Tnst. o Tech., Lincoln Labs,, Lexington,
Mass., 1964,

This is the first semiannual report of the Lincoln L'lbomlory's
work on seismic discrimination (VELA UNIFORM). These subjects
are discussed: 1) the approach (o be used; 2) the signals of primary
interest; 3) the distance figure and the Mmagnitude figure. The con-
clusion was reached that arrays of seismometers offer the best
possibilities for significant improvement. Thus, the current program
is heavily oriented toward planning for future arrays that are very
large horizontally, possibly involving three-component sensors. A
Summary of the work done during the period under review is dis-
cussed. Also, the results of signal analyses in progress are described,
Work is being done on tie application of com munication theory ideas
to arrays,

GREEN, p, E., Seismic Discrimlnation, Semiannual Tech, Summ,
Rept., Rept. No. TDR-85- » Contract AF 19(628)-5167,
Lincoln Lab., MIT, Lexington, Mass., 1965,

The experimental LASA in Montana is now operational and has
been used for routine monitoring and data recording. Most of the
physical elements of the system are working more reliably than had
been anticipated. Research and experimentation with various array
processing techniques are described, and results on automatic event

S00n can be established, the signal processing hardware design can
be made final, and a design of a possible global network of these sta-
tions can be worked out, if needed.

Results of nuclear test Monitoring and researci on the solid earth
with the signal improvement system are described. Two studies of
seismic instrumentation are also reported.
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GREEN, P, K., Seismic Diserimination, Semlannual Tech, Summ,
Rept., | Janvary to 30 June 106G, Ttept, No. ESD-TR-66-250,
Contract AF 19(628)-5167, Lincoln Lab,, Mass. Inst, Tech.,
Lextaglon, Mass,, 1066,

VESIAC 14,828 vU The capabliities of the experimental LASA to detect, repirocess,

AD 637 308 and identify telescismic signals have been evaluated. The detailed
results are summarized, and current performance of the physical
elements of the system Is discusned, Exploratory work on the following
topics Is deseribed: a different method of measuring P-complexity,
a novel scheme for wideband seismometer calibration, processing of
signals from a set of three -component selsmometers, and a computer
slmulation of the LASA scismometer channel.

GREEN, P. E., Seismic Discrimination, Semiannual Tech. Summ. Rept.,
July - Dec. TOBE, Hept, N«).'ESTY-'TR-G?-IH, Contract AF 19(628)-
5167, Mass. Inst, Tech., Lincoin Lab., Lexington, Mass., 1966,

VESIAC 15,534 vU Studies have continued of the abllity of a singie Large Aperture

AD 646 677 Seismic Array (LASA) station to detect and roughly locate teleseis-
mic events and to generate outputs derived from varlous long- and
short-period seismogram parameters, particuiariy those related 1o
exact epleenter location and source discrimination. The behavior of
networks that exchange such data and that consist of hoth smal and
large array stations has begun to recelve attention, Computer-con-
trotied automatic monitoring and maintenance of large seismnometer
arrays are discussed,.

GREEN, P. E., Seismic Discrimination, Semiannual Tech. Summ. Rept.,
1 January ‘Throu June » Contract AF 19(628)-5167, Lincoln
Lab. - MIT, Lexington, Mass., 1967,

VESIAC 17,131 vU In continuation of work on networks embodying tioth farge and

AD 657 327 small arrays, plans have been jirepared for a second LASA station.
Studies of on-line detectjon and location and also signal-to-noise
improvement using large array structures are continuing. Significant
progress in ae discrimination area using relative excitation of body
and surface waves is reported.

GREEN, P. E., Seismic Discrimination, Semiannual Tech. Summ. Rept.,
1 July to 31 December » Rept. No. ESD-TR-67-597, Cuntract
AF 19(628)-5167, Lincoln Labs., Mass. Inst. of Tech., Lexington, Mass.,
1967.

VESIAC 17,433 vu Seismic source idertification studies have continued during the

AD 664 872 present reporting period, using a single large array (the Montana
LASA), while inltia] construction, design, and seismic surveying have
proceeded for a possible second large array in Norway to work jointly
with the LASA and other stations. Work on improving the convenience
of machine selsmic signal processing is reported, as well as research
on earth structure, microseismic noise, and the measurement of
long-baseline earth strain using laser interferometers,
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GRIEN, 1, 0., Sctemic Iieretminstion

GREEN, I 1, Setamic INecpimination, Sovmiams] Terh Sumem Heyr

Contpaet AT VBRI 5007, Liscwin Lates , Muna dast of Teih Com
brldgr, Mase , |87

b Contimuatiom of wuth om metuarbe ey Ay buth Larer aned
small atraye, plane hair bew prepared for o sevesd LAFA stithon
Budtes of oneline deteliom aoid bacatbon asid o boe ohenal e purkae fams
provement watmg Larigr areay sinwctetrs Sre contimelng  Sonilirasd
pregress in the disoriminstion ates seing (vl ive evcitation of b
and swrfare watee Is guypngted

GRERS, I, K., Setamic Discrimimation, Newiamwns] Teeh, Semm, Byt ,,

| Jaowary 1o 30 Juse 1568, Revt, No, 80 TH-68. 199, Comtract AN
1DIEIH 5167, Masa, bust, of Tev b, Lisvnby Lahe., benington, Mass,,
1N

Betomic sowrve blosdiedion work dering 1his e eting e hnd
has tmolved (he devedopment of several pes asaly sie torhbgee s foy
almost completels atomali® pryebor] bl mea eyt ement L R LA TR YT
and Jor lees peutior, ote delailedd studive, Nedice of arear gl
detevtabili'y a0 stgmal s mod e el tal characies conl loer weiny
Aaba Jrom 4ras Weatang LABA a0 Norway NOHSAN,

*mh”" lt“h. s‘mm. "ﬁwn.

1 July 10 31 Tveeemiuer 1358, Fieyd, Nio, B80T 08. 368, Cosdract
AV 15162015167, Lincols Lats,, M, |, T., Lesington, Maes., (568

Keismic sowree identificalion « ok daring This teprariing peeiod
has emphastzed tmproving (e aln'ily of shrgtepwriod diee s iminands
‘o wurk Al fower magnilades, and (he e of 2 wider variely of Matirna,
inchafing rapecially the NORSAI stie (n Scandinasia, Nuring thia
peeiod, plans (0 vperade ous signal analyals capabtiily and sl 13 same
lime move ino closer provimity 1o 1he academic part of M. I. T. have
teached partial ruition,

GRYEN, 1, 1., Setamic INscrimination, Semianmual Tech, Summ. Hep,

| Jansary to 30 June 1369, Negd, No, K50 TR-69. 159, Contrarl Al
190628)-5167, Lincoln Labs,, M. |. Teo Leningion, Mass,, 1969

Setsmie source identilicalion soek during this tegearting peelod
has emplasized continoed studies of shotiepertiod dise riminants, in
particular, the physical sources of some of the speciral effects obe
served, attempls 10 explolt arcays of several thousamd ki bsmeters®
aperture, and a probabihstic model of the tno carsemtly mot prome.

ining discriminania,

GREEN, P, K, 10, GREESFIELD, Application of large Aperture Array

Techniques (o Tounami Warntng - Tech. Note, Rept. So, TS 100754,
Contract AF 1H6IR)-S18T, Tincoln laba.. Mans. Inst, of Tech., Len-
ington, Mass,, 1967,

A brlef examinalion 1n made ol the protentlalivies of a single larer
array like the Montana LASA In providing rapid tsunaml waraing Infor-
matlon lrom carthquakes al telesecismic distances Jrom the array, h
appears that speed and location accuracy ol such a station are adequate.
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Depth determination from depth phase shaervatlon Is somewhat en-
hanced compared to thal avatlable from a small siatlen, but the relia-
biltty of deyrh determination by the combined use of depth phases, body -
swrface magnituwde dilerences, and curface aave dominant perlod 1s
1) ol as reliable as required, The emp.rically olmerved Hmit on
trunami magnitude Imposed by water depth In explalned.

GREEN, P, K., K. 3, KELLY, 3, CAPON, and f. T. 1.ACOSS, Large Array

Seismalogy, 8¢l Rept., Contract: Agency Ducument, Mass, Inst, of
Tech.. Lincoln Labs,, Leslngton, Manss., 1969

Thin papes deses fhes the contribut tons that lave eriginated in the
last three years from the processtng of data pathered Ly the many
selmmameters of the Large Aperture Selsmie Array,

Feum the purely selentific potnt of view, perhaps the most ntes -
esting remslis are e concerand with carth structure and the de-
tatled spatlal decomposttton of the microsetsmic noise field. From
the functional potnt of view, the improved abiltty to dtseriminate ex-
plostons and eartlquakes Is the lmportant result. And last of all,
there have been several contributions to applied information theory
tn the develapment of techrlques for processi ng multiple time series
and for analyzing the resulting parameter measurements,

GREEN, PP E, IR, . V. wOOD, IR, l:_n[_g(‘_ Aperture Seismic Array

Capabtlities, Tech. Rept. No. 421, Rept. No, FSD-TR-66-361, Contract
15716287-5167, Lincoln Lah,, Mass, lnst, Tech,, Lexington, Mass.,
1966.

Presented are the results of 4 study of the experimental LASA
In Montana, An attempt has been made Vo draw conclusions from the
study of this station about the performance that might he expected
from a worldwlde net of them. The report discusses reliability and
continuity of vaservations from o LASA system, threshold levels for
automatic detection and location of weak events, various S/N enhance-
ment processes avatlable for on-line and off-line use, and the effect
of such enhancements on the ahility to discriminate source types, A
system of high reliahility scems to he the result, Accuracy of the
detection threshold, off-line processing gains in SNR and improvement
in ability to see waveform flures, are discussed.

GREEN, R. W, E,, A. L. IALES, Travel Times in the Central United States

for Project EARLY RISE (Abstraci), Contract AF 49(638)-1746, South-
west Center for Advanced Studies, Dallas, Texas, 1967

During Project EARLY RISE seismic ohservations were made
along iwo profites (1) from Lake Superior through Topeka, Wichita
and San Angelo lo the Texas-Mexico border, and {2) from Lake Superior
through Dubuque and Liltle Rock to the Arkansas-Louisiana border.
fn additlon travel times were observed along an arc at a radius of
about 1250 km from the shot point from West Virginia to the Kansas-
Nebraska border. P travel times along the two profiles were the
same wilhin the observational error, The apparent velocity was 8,15
km/sec for distances hetween 280 and 700 km.,
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From 700 km to 2200 km the times are in general within half a
second of a line with apparent velocity 8,47 km/sec, Calculations
show that the travel times can be fitted reasonably well by a model
in which the velocity below Moho is 8.02 km/sec, The velocity rises
to 8,16 km/sec at a depth of about 90 km, increases to 8.28 km/sec
at that depth, and then to 8.40 km/sec at 250 km, However, there is
some indication of a break in travel time at 1500 km, and amplitudes
fall fairly sharply teyond that point suggesting that the structure is in
fact more complex. Model calculations will be presented illustrating
the range of interpretation which is consistent with the data,

GREEN, R.W. E,, and A. L. HALES, Travel Times from Lake Superior

Shots, 1966, Interim Tech. Rept. No. 2, Project EARLY RISE, Con-
tract AF 49(638)-1746, Southwest Center for Advanced Studies,
Dallas, Texas, 1967.

Amplitudes of Early Rise arrivals have been reread. The mean
amplitudes for each station are shown in tabular and graphic form.

GREENSFELDER, R. W., The Problem of Determining Depth of Focus

with Zpplications to Nevada Earthquakes, GRANT AF-AFOSIE-646-64
(AFOSR), Univ, of Nevada, Reno, Nev., 1964,

The basic principles of hypocenter location are discussed, with
special attention to the determination of depth of focus, and to factors
and conditions controlling error. The P - P, method is theoretically
developed and then applied to Nevada ear hquakes, and it is found
that, a's expected, the method is dependent on the crustal model used.
The sppearance of large errors in depths of focus calculated for
sonie Nevada earthquakes leads to the conclusion of a major discon-
tinuity in crustal thickness (ca. 10 km) north and east of Walker
Lake, Nevada. This discontinuity may have its surface expression in
the Walker Lane, a major right-lateral shear zone. This zone has
been defined on botl. physiographic and geologic grounds.

GREENFIELD, R. J. and R. M. SHEPPARD, The Moho Depth Variations

Under the LASA and Their Effect on dT/da Measurements, Sci, Rept,,
Contract: Agency Document, Mass, Insl, of Tech., Lincoln Labs,,
Lexington, Mass,, 1968

The LASA array in Montana was used to measure the slope of the
travel time curve for events with epicenters to the northeast and south-
east. Lateral inhomogeneities under the array introduce large rela-
tive arrival time errors (station residuals). A model for the crust
under LASA is proposed which can explain the station residuals.

This crustal model accounts for the major differences between the
measured and Jeffreys- Bullen values.

GREGSON, V, G., T.J, AHRENS and C. F. PETERSEN, Dynamic Properties

of Rocks, Final Rept., Contract No. AF 19(604)-8419. Stanford Res. Inst.,
Menlo Park, Calif., 1963,

Hugoniot equation of state data in the pressure range 5 to 250 kb
have been obtained for quartzite, sandstone, calcite, marble, lime-
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stone, plagioclase, and basalt. The data were obtained by conventional
shock wave techniques which measure shock and associated free-
surface velocities. Impedance match solutions were obtained for
porous rocks. Given are the high values of the Hugoniot elastic limit
that were observed in solid rocks. Porous rocks show considerably
reduced values amounting to approximately 5 kb in sandstone and
limestone. Four phase traasitions, indicated by multiple shock fronts,
are observed in calcite. No simple relation between these and the
reported transitions observed in static experiments is evident,

GRIFFIN, J. N., Applications and Development of Polarization (Remode)

Filters, Rept. No. SDL Rept. 141, Contract VT/6702, AF 33(657)-15919,
Teledyne Industries, UED, Alexandria, Va., 1966.

Polarization filters of the REMODE class are described. Also
described are filters having low, intermediate, and high selectivity
in detecting rectilinear motion which has a specified direction and
degree of polarization.

Two digital filters of intermediate selectivity are demonstrated
as alds in the detection and identification of depth phases in the highly
polarized coda of teleseismic P phases. One is normalized, the other
is un-normalized.

GRIFFIN, J. N., Field Study of Variation in Characteristics of Seismic

Noise and Signals with Geologic and Geographic Environment, Semi-
annual Rept., UED Rept. No. AAD 62-39, VI/0178, Contract AT 33(600)-
42048, United ElectroDynamics, Inc., Pasadena, Calif., 1962.

Project VT/078 recording of seismic signal and noise for corre-
lation with geologic and geographic environment has been completed
in California, and continues in the Appalachian Mountains. After tab-
ulation of all noise and environmental data for California Stations, a
system of linear equations was set up relating noise levels of 1.25 -
1.50 sec period to environment, Solution of these equations hopefully
will yield an array of coefficients showing noise level changes caused
by a unit change in each environmental variable. Findings concerning
noise amplitude correlations, noise source directions in the Pacific
Northwest, and the period noise observed at inland Pacific Northwest
stations are given.

GRIFFIN, J. N., REMODE Signal/Noise Tests in Polarized Noise, Sci. Rept.

No. 162, Contract VI/6702, AF 33(657)-15019, Teledyne Industries,
Inc., Earth Sciences Div.,, Alexandria, Va., 1966.

A rectilinear motion detector has been developed which has con-
trollable sensitivity to the phase and direction of ground motion. In-
put-output SNR tests were conducted on the detector, using as test
data a P phase which had been inserted into signal-generated noise at
several values of SNR, In noise which was polarized in a different
direction from the signal, the detectors with high directional sensi-
tivity provided large SNR gains at high input SNR levels. Gain de-
creased rapidly as input SNR levels fell to 0 db and lower. In noise
polarized in the same direction as signal, SNR gain was low.
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GRIFFIN, 8. F., and J. MASSE, Short-Period Deep-llole Triaxial Seis-

mometer, Tech. Rept. No. 64-126, Project VT/072, Contract AF

33(657)-9967, The Geotech. Corp., Garland, Texas, 1964,

A short-period deep-hole triaxial setsmometer has been built.,
The instrument consists of three identical modules stacked inside of
a 5-in, diam, case and rotated 120 deg. with respect to each other,
The natural frequency of each module is 1 cps, the maximum operat-
ing depth is 10,000 ft with an internal resistance of 400 ohms, and
each inertial mass is 13 kg. A seven-conductor cable and a stepping
switch inside the case permit remote operation of electromagnetic
calibrators, mass position motors and indicators, and a hole lock.

GRIFFIN, 8. F. and J. C. MOORE, Improved Shake- Table System, Contrict

No. VT/072, AF 33(657)-9967, Geoiechnical Corp., Gariand, Texas,
1964,

An improved shake-table system, which includes vertical and
horizontal tables, was built, iested and calibrated. The system has
an electrohydraulic drive that can be controlled by magnetic-tape
playback. Therefore, seismographs can be tested with actual seismic
signals. Large steel diaphragms in the suspension systems provide
high spring rates and restraint against nonaxial motions, Motion
monitors permit accurate determination of wave type, phase, and
table anmwplitude. Displacements of the vertical and horizontal tables
are calibrated with an error no greater than 17, by use of an optical-
flats calibrator and a capacitance micrometer, respectively,

GRISSON, D., J. R. SHERWIN, and R, C. SHOPLAND, Development of 1.P

Wave Discrimination Capability Using LP Strain Instruments, Quar-
terly Rept. No. I, T July to 30 Sept. 1968, Rept. No, TR 68-44, Con-
‘ract VT/8706, F33657-69C-0121, Teledyne Indust., Inc,, Geotech
D!v.. Garland, Texas, 1968

The design of strain seismographs capable of detecting long-
period seismic motion is in progress. The moving coil-permanent
magnet and the direct current-variable capacitance techniques appear
to be the most promising and laboratory models of transducers using
these techniques are being construcied for testing, Many mines in
the Payson, Arizona. and the Las Cruces, New Mexico. area have
been visited. Three mines meeting many of the requirements for
instrument installation were located and could be used if necessary
improvements are made.

GUDZIN, M. G., Evaluation of the Vertical Long-Period Seismometer,

Sprengnether Model S-5100V, Special Evaluation Rept., Rept, No. TR
70-30, Contract VT/0704, F33657-70C-0733, Teledyne-Geotech, Gar-
land, Texas, 1970

The Sprengnether Model S-5100V seismometer, equipped with
both electromagnetic and capacitive transducers, was assembled and
tested in the laboratory and in a vault. Daia concerning its measured
performance characteristics were collected :and evaluated,
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GUDZIN, M. G., Progress Report on Lonug- Period Instrumentation for

LASA, Contract: VT/4051, AF 57)-12145, Teledyne, Inc,,
Geotech. Div., Garland, Texas, 1965,

This is a report of the work undertaken to establish an LP detec-
tion and recording capability at LASA. It includes a description of
the prototype installation, a description of the results of tests with
the prototype equipment, a description of the work done with para-
metric amplifiers, a presentation of present plans for the LASA LP
seismograph system, and a consideration of studies that might be
undertaken using data acquired by the system,

GUDZIN, M, G., Wichita Mountains Seismological Observatory, Semiannual

Rept, No. 1, Contract No., VT/036, AF 33(600)-41378, Geotechnical
Corp., Garland, Texas, 1961,

This report summarizes work on the program connected with the
Wichita Mountains Seismological Observatory from July 1 through
December 31, 1960. Operation of the station started on Cetober 1
and included ar. attempt to collect data from the SCOOTER shot of
October 12 to 14, The short-period, narrow-band and broad-band
instruments detected no signals from SCOOTER, The facility in-
cludes 21 seismometers for which operating parameters are tabu-
lated. Tables contain the data recorded through December, the
schedule for completion design and evaluation tasks, the distribution
of equipment and the seismograph’s response characteristics, Other
work in progress, concerning calibration, data-handli ng and data-
storage procedures, analysis procedures are described,

GUDZIN, M. G., F. M. HENNEN, LASA LP System, Final Rept., Rept. No.

TR 67-17, Project VT/6701, Contract AF 33(657)-15190, Teledyne
Co., Geotech, Garland, Texas, 1967.

During the time period from August 1965 to October 1966, a set
of three-component long-period instrumentation was added to each
subarray of the Montana LASA. The instrumentation, which provides
analog signals to the existing data handling and telemetry system of
the LASA, consists of three LP seismometers housed in an under-
ground concrete vault and a three-channel, solid-state parametric
amplifier located in the Central Telemetry llousing at each subarray.
Equipment for interconnection of the instrumentation, lightning pro-
tection, and remote adjustments to the seisn ometers was installed.
During the instailation, each set of instrumentation was calibrated.
This report briefly describes the instrumentation, the installation and
calibration procedures, and the problems encountered during the in-
stallation of the LASA LP system.

GUIDROZ, R. R., Surface Wave Attenuation, Spec. Rept. No. 7, Contract

No. AF 19(604)-8517, Texas Inst,, Dallas, Texas, 1963,

Studies were made to determine azimuthal and path dependence
of surface wave amplitude using the data available in the program, for
possible application to the problem of distinguishing earthquakes from
explosions, The study showed that surface waves from blasts, like
those from earthquakes, do not form circular radiation patterns about
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their points of origin. Change in relative surface wave amplitude is
expected as a function of azimuth from earthquakes, but there is less
clear reason why very much deviation from a circular pattern should
be evident for nuclear blasts, as was the case with the limited data
studied, Discussed is relation of anomalous amplitudes to surface
wave travel paths and local geology. Also presented are results from
explosion records,

GUIDROZ, R. R., World Wide Collection and Evaluation of Earthquake Data,

Semiannual Tech. Rept. No. 5, Vol. I - Review of the Program, Contract
No. AF 19(604)-8517, Texas Inst., Dallas, Texas, 1963,

This volume is the first in a series on ""Worldwide Collection and
Evaluation of Earthquake Data'', The purpose of the overall program,
and Texas Instruments’ role in it are discussed. A review of current
work in ~cluded, Details of the report are presented in the following
seclions; 1) review of 1963 studies; 2) review of 1960 studies; 3) re-
view of reports; :Aind 4) summary of findings. The studies presented
here are mainly on seismicity evaluation, and fall into four major
catagories: seismicity, noise, earthquake, and explosion studies,
Other studies are included —focal mechanisms, azimuthal and path
attenuation effects, wave or phase identification, phase velocities, etc,
Gross worldwide assessmement or ''calibration'’ is discussed.

GUIDROZ, R. R., Worldwide Collection and Evaluation of Earthquake Data,

Semiannual Tech, Rept, No. V, Vol, II, Stalion Assessment, Con. No.
A¥ 19(604)-8517, Texas Inst,, Dallas, Texas, 1963.

This volume is the second in a series on '"Worldwide Collection
and Evaluation of Earthquake Data,'' The discussion here centers on
capabilities of seismograph stations from which data were obtained,
The report has two sections: 1) Section I describes the methods used
in evaluating individual stations, Based on this evaluation (which in-
cluded perceptibility, instrumentation, and personnel) 23 stations were
selected for the best recording capabilities in 1960, 2) Section Il con-
tains a data sheet on each of the stations from which records were
collected, Data on each sheet include description of the station's
instrumentation, location, environment, and other pertinent factors.

GUIDROZ, R. R., Worldwide Collection and Evaluation of Farthquake Data,

Semiannual Tech. Rept. No. V, Vol. IIl Noise Spectra, Contract No,
AF 19(604)- 8517, Texas Inst,, Dallas, Texas, 1963.

This volume is the third in a series on '""Worldwide Collection
and Evaluation of Earthquake Data'', A mcthod for obtainiug relative
noise power density spectra from simple polarity information was
developed by Texas Instruments, and reported on October 31, 1962,
in Semiannual Technical Report No, III, Methods for obtaining abso-
lute spectra and ground motion from relative spectra have subsequently
been developed and are described here, Section I of this report deals
with relative power density, Section II discusses in detail the means
of obtalnlng absolute values from the relative spectra, In an Appendix,
205 relaiive noise power density spectra are presenled. The means
by which the data used for this computation was obtained is presented.
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GUIDROZ, . R, T. W. HARLEY, and D, ;. EZELL 30 Day Orean- ldtom

Seismograph Moditication and Testing of Nineteen Ocean-Tutiom Foin-
mographs, Fina .. Feb. - Nov, 1066, Contract AF 10{62R1-5860,
exas Instruments, Inc., Dallas, Texas, 1966.

Dallas modifications and testa, Alhwquerque laml teats, ahalioy
and deep waler tests - f the coast of California, and antenna tests were
run to prove that the Ocean- ttom elamograph Is a practicable
seismograph. Dallas modifications included pressure switches added
to the radio transmittcr and the beacon light. A new high-precision
motaor was added to the tape recorder. Pressure transducer sensitivity
was increased hy approximately 20 db, The trigper board wan rede-
signed for sonar recall. The U-joint, battery baxes, Inttom and side
plugs, and secondary reicase were alao modilied, and an input [titer
wag added. Albuquerque land tests showed almost exact duplication
between OBS data and that from adjacent reference seismometers.

GUIDROZ, It. R., T. HARLEY, and B. KIMLER,

30 -Day Occan-Bottom
Seismograph, Shaliow and Deep Water Tests, Flmi Rept., Supple-
ment, %I. 7. 1005 to February 106G, Contract AF 10(628)-4075,
Texas Instruments, inc., Dalias, Texas, 1966.

A shaliow and deep-water test program was comlucted ta ansess
the svstem performance ol 19 ocean-bottom seismograph uniis, The
iest results were evaluated lor rate of recovery of untts and operation
of electrical and mechanical compunents,

GUIMROZ, 1., F. R. HOWARD, and ). FREDERIC, Explosion Program -

Kurile Isiamds Experiment, Spec. Rept. No. 2 - Ocean- flottom Sein-
mograph Faperiments, Project VT/ 6708, Coniract F33657-67C-0105,
Texas inst., Inc., Dallas, Texas, 1967,

This repart details the procedures developed for the explosion
program and gives the refiability of the calthration program. The
explosive used was 120,000 Ih of hiigh-energy composition B packed
in 50-ib cubical cans, which was shot in ten 5.2-1on, six [-ton and one
1.5-ton packages. These charges were expioded in a network designed
to provide aptimum recording on the ocean-bottom instruments and
minimum damage to marine life. The shots were restricted to the
foilowing conditions: dayiight hours, 2 mi o= more from any approach-
ing vessel, a minimum «f 13000 fm of water depth, and/or more than
100 km from land.

GUMPER, F, J,, Research Directed Toward the Use of long and Inter-

mediate Period Selamic Waves for the entificaiion of Seiamic Shurces,
Annual Tech, Rept, No, 1, 1 August 1968 to | August 1969, Contract
F19628-68C-0341, Lamont-Doherty Geol, Observ,, Columbia Univ,,
Palisades, N, Y., 1969

Scismological researcl. supported by Air Foree contracst Fi9
(628)-68-C-0341 at the Lanont-Doherty Geological Ohgervatory is
summarized for the period 1| August 1968 to | August 1969, During
this period significant advances have been made toward the use of
iong and intermediate period scismic waves for the identilication of
seismic sources. Our increased understanding of many features of
the seismogram bas enhanced its utility in detecting and identilying
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small seismic events. A large network of long and intermediate
perlod Instruments has been operated, and new high sensitivity, broad-
band, low noise instruments have been developed which have proved
especially effective for detecting and discriminating small events,
Sudies of seismicity and focal mecihunisms for several tectonic re-
glons and the attenuation of the Sn phase have provided additional
support for .hie model of the New Global Tectonics. Study of the rela-
tive excitation of both body waves and surface waves by earthiquakes
and explosions have continued to reveal it to be a powerful discrim-
inant between the two sources, The steady development of computer
programs has permitted rapid and sophisticated analysis of both con-
ventional and Large Aperture Seismic Array data, Thus, important
progress has been made toward detecting and identirying seismic
events,

GUNTHER, S., "Influence of the Atmorpheric Pressure Changes on the

Solld and Liquid Components of tiie Earth's Surface," Zeltschrift fur
Physikailsche Erdkunde, Vol. II, pp. 71-152, 1895, (Transiated from
German), Contract DA 49-083 OSA-3137,

The author conslders the problem of whether, and to what extent,
variations in pressure in the lithosphere and the hydrospihere of the
earth are caused by changes in atmospheric pressure. First, he studies
whether a changing load of atmospheric pressure can cause differences
in ground levei which couid be detected by improved equipment. Second,
microseismic vibrations are considered, third, voicanic phenom-na
are studied. Next, the avthor considers water ievel variations of a
longer period, and those which are rapidly equaiized. Finally he con-
siders atmospheric pressure in relation to mineral and fresh-water
springs,

GUPTA. R. N. and G. li. MC TAGGART-COWAN, Crustai Seismic Re-

fraction Profiles - A Compilation, Contr. No.”AF 19{628)-222, Univ.
of Toronto, Toronto, Canada, 1964.

This document is the first annual supplement to '"The Crustal
Seism’c Refraction Profiles--A Compliation’* by McConnel and
McTaggart-Cowan (1963). Three maps are included which give,
respectiveiy. the profile iocation, velocity in the upper mantie, and
the depths to the Moho Discontinuity as determined by the newly
reported profiles in North America. An errata is attached wiich
gives the correct version of tie profiles which are in error in the
original study.

GUREVICI, G. 1., "*The Dependence Between Stresses and Displacements

In the Presence of Great Strains in the Generai Case of Three-Dimen-
sional loading," Trudy Inst. Fiziki Zemli, Akad. Nauk, SSSR, No. 2,
pp. 27-59, 1959, (Transiated from Russian), Contract D -083 OSA-
3137.

It has been shown by a number of examples that if the exponentiai
dependence of the reiaxation time on the stressed state and temperature
is taken into conslderation in it, the well-known Maxweil relaxation
equation in its main features characterizes the reguiarity of the strain
common to bodies of different structure which are in any degree of i
condensed ('‘solid-liquid'’) state.
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However, as follews from the physical meaning of the Maxwell
equation examined in the regularity described by that equation applies
to the same degree to large as to small strains and can be mathemati-
cally expressed in a form whose applicability is not limited by the
magnitude of the strains and shifts,

GUREVICH, G. 1., "'A Generalization of the Maxwell Equation for the Three-

Dimensional Case with Consideration of Small Elastic Afterworking,'
Trudy Inst. Fiziki Zemli, Akad. Nauk, SSSR, No. 2, pp. 60-74, 1959,
(Translated from Russian), Contract DA-49-083 OSA-3137.

In this report, three-dimensional correlations between strains
and stresses for bodies with and without elastic afterworking are de-
rived,

GUREVICH, G. I., "'On the Physical Principles of the Theory of Elastic

Wave Propagation,'' Trudy Geofiz. Inst., A. N. SSSR, No. 30, pp. 314-
348, Undated, (Translated from Russian), Contract DA-49-083 OSA-
3131,

On the basis of general concepts developed earlier concerning
the mechanical properties of materials, a three-dimensional system
of equations is derived for the propagation of elastic waves in a homo-
geneous medium which can be ideally elastic, liquid, or may be in
any intermediate state. The equations are applicable for the case of
small stresses (for example, in the case when one considers seismic
vibrations not generated by powerful earthquakes and not in the
immediate vicinity of the seismic focus). The laws of the attenuation
of vibrations with high stresses are also discussed in their more
general outlines. The relationship and the difference between the
mechanical properties of materials under conditions of laboratory
investigations (static tests) and under the conditions of seismic wave
propagation are pointed out.

GUREVICH, G. 1., and A. L. RABINOVICH, ''The Dependence Between

Stresses and Displacements in the Presence of Large Strains in the
Case of a One-Dimensional Problem, ' Trudy Inst. Fiziki, Zemli,
Akad. Nauk, SSSR, No. 2, pp. 3-25, 1959, (Translated from Russian),
Contract DA-49-083 OSA-3137.

This report presents a mathematical examination of large residual
strains in an elastic body.

GURVICH, 1. 1., ""Analysis of Reflections from Thin Layers,'' Prikladnaya

Geof., No. 15, pp. 33-52, 1956, (Translated from Russian), Contract
SDh-7s.

The development of niodern seismic surveys is related to the
formulation of new methods of analysis of seismograms. The attempts
toward a more complete use of the records of oscillations is well
illustrated by the method of refracted waves which involved the use
of several methods of processing materials based on the study of the
record, including its amplitude characteristics. Equally important
is the development of such in connection with reflected waves, with
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which one can get a more complete idea of the seismological profile
record. Having already examined certain problems relaiing to the
characteristics of reflection from thin layers, the authors here dis-
cuss the concrete possibilities of analyzing the records as applied to
these cases.

GURVICH, 1. 1., "'Application of Nonlinear Profiles with Refracied Waves, "'

Prikladnaya Geofizika, No. 16, pp. 85-97%, 1957, (Transiated from
Russian), Contract SD-78.

This analysis shows that the use of nonlinear profiles in surveying
gently sloping siructures can lead to substantiai errors. The presence
of small variations of the velocity discontinuiiy, which are difficult or
impossibie to establish experimentally, can nevertheiess result in a
considerable distortion of the profile,

As a result false struciures may appear or the shape of the existing
structures may be strongly distorted.

A comparison of structural profiles aiong the same profiie, ob-
tained at different distances of ihe source from the profiie, may serve
as a criterion for determining the degree of constancy of the veiocity
discontinuity.

The resulis of this investigation point to the need for an especialiy
careful study of the velocity discontinuity in those regions in which
the structures are not pronounced and the refraction method is used
for surveying,

GUTDEUTSCH, R., ''On Multiple Arrivais of Elastic Waves on Layers,'’

Zeitschrift f Geophysik, Vol. 28, No. 2, pp. 53-78, 1962, (Translated
from German), Contract SD-78,

In this chapier ihe authors discuss the possibility of ihe occurrence
of multiple arrivais on a layer of high wave veiocity in country rock
of low velocity.

GUYTON, J. W,, Study of Short-Period Seismic Noise, Semiannuai Tech,

Summ. Rept. No. 3, Contraci AF 49(638)-1150, Geotechnicai Corp.,
Garland, Texas, 1963.

This report gives results of studies of short-period seismic noise,
signal levels, and signal-to-noise ratio performed under this contract,
The report has five parts; each presents technical information on a
subject of investigation, Part I gives resuits of a study of relative
signal levels ai 27 seismograph stations in the U. S, Part II gives
results of a study of relative signal-to-noise ratio at 26 seismograph
stations, Part IIl describes the data processing capabiiity which is
available for work on the project. Part IV describes the resuits of
shallow refraction surveys of nine seismometer :ites at WMSO. Part
V gives preliminary results of the relation between seismograph
sites and coupling of acoustic energy into the ground,

GUYTON, J. W,, Study of Short-Period Seismic Noise, Final Rept., Contract

No. AF 49(638)-1150, Geotechnical Corp., Garland, Texas, 1963,
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VESIAC 6159 VU This report is a documentation of the status of Contract AF 49

AD 416 127 (638)-1150, Study of Short-Period Seismic Noise, at the end of the
first year of its duration, It is not iniended to convey technical re-
sults, but to review (he administrative and technical work completed
and descrike that which is continuing.

GUYTON, J. W., Systematic Deviations of Magnitude from Body Waves
at Seismograph Stations in the United States, VESIAC Rept. No.
4470-71-X, Contr. No, SD-78, Univ, of Michigan, Inst. of Sci. & Tech.,
Ann Arbor, Mich., 1964.
VESIAC 8128 L VU Systematic deviations in determination of magnitude from short-
AD 441 592 period P phases have been determined for 27 stations in the United
States. As many as 119 teleseisms were studied. The range of
average deviation is 0,72 m, corresponding to ampli.ude variation
by a factor of 5. It is possible that signal level is influenced by both
a local factor, related to geologic foundation, and a regional factor,
related to regional geologic setting. Similar results were reported

for the USSR by Pasechnik (1962), who attributed variation among
stations to differences of seismogeological structure,

GUYTON, J. W., J. H, HAMILTON and G. G. SORRELLS, Observations on
the Effects of Site Differences and Instrument Emplacements on Signal
and Noise Amplitudes, Contract No. ARPA Agency Document, Geo-
t_chnical Corp., Garland, Texas, 1963 (OFFICIAL USE ONLY).

VESIAC 7351 A VU O

GUYTON, J. W.. J. H, HAMILTON and G, G. SORRELLS, Observations
on the Effects of Site Differences and Instrument Emplacements on
Signal and Noise Amplitudes, Contract Nos. VT/036, VT/1124, VT/
4051, Geotechnical Corp., Garland, Texas, 1963 (OFFICIAL USE
ONLY).

VESIAC 7410 VU O

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 1, 15 Dec.
1966 Through 14 March 1967, Project VT/7701, Contract F 33657-
67-C-0708, Texas Instruments Inc., Dallas, Texas, 1967.

VESIAC 16,058 VU This report describes the present effort and the plans for future

AD 814 678 work in the areas of network studies, multisensor arrays, continucusly
adaptive filtering, near-array noise sources, and intra-array equal-
ization studies.

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 2, 15 March
1967 Through 14 June 1967, Project VT/7701, Contract F33657-67C-
0708, Texas Inst., Inc., Dallas, Texas, 1967.

VESIAC 16,639 VU Progress during the second quarter, present effort and plans for
future work in the areas of network studies, multisensor arrays,
cc itinuously adaptive filtering, near-array noise sources, and intra-
array equalization studies are presented.
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HAIR, G. D., Advanced Array Research, Quarterly Report No. 3, 15 June
1967 Through 14 September 1967, Contract VT/7701, F33657-67C-
0708, Texas Inst., Inc., Dallas, Texas, 1967,

VESIAC 17,025 VU Progress during the third quarter, present effort and plans for
future work in the areas of network studies, multisensor arrays, con-
tinuously adaptive filtering, near-array noise sources, and intra-array
equalization studies are presented.

HAIR, G. D., Advanced Array Research, Quarterly No. 1, Project VT/7701,

Contract F33657-67C~ » Texas Inst., Inc., Dallas, Texas, 1968.
VESIAC 18,323 vU Progress is reported for thoge tasks active during the first quar-
AD 834 225 ter: Research on Adaptive Processing Techniques, Evaluation of the

Expanded SP Array at TFO, Evaluation of the 7- Element LP Array

at TFO, Analysis of WMO Vertical and Horizontal Component Ambient
Noise. Plans for the second quarter are reported for these and other
tasks scheduled to begin during the second quarter.

HAIR, G. D., Advanced Array Research, Quarterly Rept, No. 2, 1 June
1968 to 3T August 1968, Confract VT/71701, F33657-68C-0867, Texas
Inst., Inc., Dallas, Texas, 1968

VESIAC 18,780 VU Progress during the second project quarter is reported by task.

AD 839 353 Active tasks are: Research on adaptive Processing techniques, Eval-
uation of the expanded SP array at TFO, Evaluation of the T-element
LP array at TFO, Continuous computation and display of high-reso-
lution wavenumber spectra, and a Study of array performance im-
provement through expansion, Plans are reported for the third
quarter for these and other tasks scheduled to begin during the third
quarter,

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 3, 1 Sept.
1968 to 30 Nov. 196 » Contract VT/7701, F33657-68C-0867. Texas
Inst,, Inc., Dallas, Texas, 1968

VESIAC 19,154 VU Progress during the third quarter and plans for the fourth quarter

AD 844 691 are reported by task, Tasks reported are: Research on Adaptive
Processing Techniques, Evaluation of the Extended SP Array and the
7-element LP Array at TFO, Research on Array Processing Tech-
niques for 3-component I,P Arrays, NORSAR Cgnal and Noise Analysis,
Analysis of Special WMO Noisz Data, Research on High-Resolution
Frequency-Wavenumber Spectral Estimation and Research on Methods
for Predicting Improvement in Array Performance Achievable through
Array Expansion.

HAIR, G. D., Advanced Array Research, Quarterly Rept. No. 4, Contract
VT/1701, F33657-67C-P001, Texas Inst., Inc., Dallas, Texas, 1968,

VESIAC 17,298 VU Progress during the fourth quarter and plans for several special

AD 825 832 reports and the annual report are presented. Tasks reported are:
network studies, multisensor arrays, continuously adaptive filtering,
and group coherence.
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HAIR, G. D., , Quarterly Rept. No, 4, 1 Dec. 1968

_Advanced Array Research
to 28 Fel,, 1969, Contract VT/7701, F33657-68C-0867, Texas Inst,, Inc.,
Dallas, Texas, 1969

Progress durlng ihe fourih quarier is reported by iask., Tasks
reported are: Research on Adaptive Processing Techniques, Evalu-
ation of the Expanded SP Array and the 7-element LP Array at TFO,
Research on Array Processing Techniques for 3-component LP
Arrays, NORSAR Signal and Noise Analysis, Analysis of Special WMO
Noise Data, Research on High-Resolution Frequency-Wavenumber
Spectral Estimation and Research on Methods for Prediciing Improve-
ment in Array Performance Achievable ihrough Array Expansion,

HAIR, G, D., J. P. BURG, A, Il. BOOKER, and L. N, HEITING, Advanced

Array Research, Final Rept., Contraci VT/7701, F33657-68C-0867,
Texas Inst., Inc,, Dallas, Texas, 1969

A qualltatlve suinmary is presented of ihe objectives, results,
and conclusions of eight research iasks directed toward the develop-
ment of advanced seismic array data processing techniques, An
appendix glves abstracis of ien special reporis which present the
quantitative results and detailed descriptions of the experiments.

Tasks reported are; adapiive processing techniques, long-period
studies, NORSAR signal and noise analysis, minimum-phase equali-
zatlon, high-resolution wavenumber spectral techniques, analysis of
WMO noise spectral lines, and prediction of array processing gains
ihrough array expansion,

HAIR, G. D., and J. H. FUNK, Nolse Siudy, Spec. Rept. No. X, Contract

AF 19(604)-8517, Texas Instr., Inc., Dallas, Texas, 1964.

Worldwide selsmlc noise levels and characteristics for 1963 are
discussed. Data for evaluation inciudes absoiute power and density
spectra and contour maps of average worldwide microseismic activiiy.
Relative power density specira were computed from 1963 data from
worldwlde Standard Stations. Discussed are the slopes of the ieast-
mean-square line through the power density points thai were com-
computed, and a patiern of slope changes which was observed between
1 cps and 2 cps. This suggesis two separate sources generating mi-
croseisms above and below 1 cps, respectively; it suggesis that ihe
spectra above 1 cps are independent of storms, fronts, etc. Spectra
for frequencies less than 1.0 cps show greaier seasonal variations.

HAIR, G. D., W. P. HANEY, W. A. JOHNSON, and R. W. ROZEBOOM,

Large-Array Signal and Nolse Analysis - Special Sci. Rept. No. 1 -

A Study of the Relative Capability of Large and Smail Seismic Arrays
for Event Identification, Project V1,/6707, Contract AF 33(657)- 16678,
Texas Inst., Inc., Dallas, Texas, 1967.

An ensemble of 38 teleselsmic earthquake and underground ex-
plosion evenis recorded by the short-period LASA was analyzed to
measure the relative capability of large and small seismic arrays to
identlfy source type. Ideniification parameters measuring P-coda
complexity and relative spectral content were computed for two sub-
array outputs and the large-array output and compared boti statis-
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tically and for individual events. Techniques for improving the detect -
ability of depth phases and aftershocks, lhough originally developed
for network application, also were examined by treating the 21 sub-
arrays as elements of a network,

NAIR, G. D., R. W, ROZEDBOOM, An Exneriment in Event Detection and
Lacation with LASA Wavenumber Spe ‘ra - Advanced Array Research,
Spectal Rept, No, 13, Contract VT 1101, ¥II6ST-5TC- , Texas
Inst,, Ine,, Dallas, Texas, 1968,

VESIAC 17,987 VU This report describes an experiment testing a technique for the

AD 831 051 simultaneous detection and epicenter location of selsmic events. The
techalque, which consists of computing high-resolution frequency-
wavenumber spectra for each of a serles of adjacent or overlapping
time gates, is applicable to any array station,

NALES, A. L., A Cooperative Onshore-Offshore Seismic Experiment,
Annual Report, Contract AF 49{636)-1542, Graduate Rescarch Center
of the Southwest, Dallas, Texas, 1966.

VESIAC 14,103 VU The East Coast On-Shore Off-Shore Experime:nt shooting pro-
gram for the southern profiles began 19 June and ended 30 June 1965,
Forty-four 1-ton, two 10-ton, eighteen 20-1b and seventy-seven 100-
ib shots were fired. Shooting on the northern profiies began 6 July
and ended 19 July 1965. Thirtv-nine I-ton, seven 5-ton, eight 20-1b
and one hurdred eighteen 100-1h shots were fired.

HALES, A, L., An Extended Progrim of Crustal Structure Studies in South
Africa, Quarterly Rept,, Contract SD-82-G-1, Univ. of Witwatersrand
and S, Africa, South Africa, Undated.

VESIAC 5577 VU This quarterly report calls brief attention to two matters: 1) the
fact that Project A—field confirmation of earlier results of anomalous
travel times for the Nortbern Transvanl — was interrupted due to re-
allocation by the South African Post Office of frequencies in the 40
Me/x band, and 2) the fact that adjustme: {3 to the phase calibration
equipment and the seismometers was in progress at the end of the
period under review,

HALES, A, L., Graviiy Anomitlies Hnd Crustal Structure, VESIAC Rept,
No. 4410-75-X, Contr, No, SD-78, Univ. of Michigan, inst. of Sci.
& Tech,, Ann Arbor, Mich., 1964,

VESIAC 8217 A VU Woollard bas stated that gravity and seismic information on
crustal structure could not be correlated satisfactorily unless the
compositlon of the crust is known, The thickness of crusts in iso-
static equilibrium vory widely. In its simplest form, the condition
for isostatic equilibrium is that the mass ihove any arbitrary refer-
ence level is the same whitever the eleviation of the surface. This
Is illustrated here. Also shown is that comparisons of oceanic and
continental crustal structures tend to support the view ihat the mean
crustal density in continental areas is higher than 2,67 (gm cm)3,
Other conclusions are also drawn,
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HALES, A. L., Research Directed Toward Detecting Regional Differences

in the Earth's Mantle, Contr. No. AF 19(628)-2936, Graduate Res.

Center of the Southwest, Dallas, Texas, 1964.

A pilot study using four earthquakes was concluded in December
1963, The study assumed that each residual from the Jeffreys-
Bullen travel times consisted of two parts: 1) an error in the J-B
travel time for a particular epicentral distance; 2) a ''station correc-
tion'', effectively constant over the range of epicentral distances
being considered. Results were consistent, pointing to a valid model.
Since 1963, the number of seismograph stations in the U, S. has con-
siderably increased makiug it possible to conduct a reappraisal of
wave travel times across the continent, using naturally occurring
quakes. Presented are some first results from a P wave study, in
the range of 300 to 900, utilizing this increased station coverage,
and station corrections from a least squares analysis,

HALES, A. L., Research Directed Toward Det~cting Regional Diffcrences

in the Earth's Mantle, Semiannual Rept., Contract AF 19(628)-2936,
Graduate Res. Center of the Southwest, Dallas, Texas, 1964.

This report states that in addition to station corrections and
those given to the J. B. tables, obtained from 11 carthquakes along
an azimuth northwest of the U. S., 8 earthquakes to the South and 6
to the east and northwest have been added.

Biasing of results in the last report occurred from use of data
from one azimuth only. This bias has been removed by the addition of
other azimuths to the analysis. The report specifies the steps taken
to consolidate the positions already reached, including the deviation
curve obtained from analysis.

HALES, A. L., Rescarch Directed Toward Detecting Regional Differences

in the Earth's Mantle, Annual Report, Contract AF 19(628)-2936, Grad.
Res. Center of the Southwest, Dallas, Texas, 1966,

Work reported on in this annual report has to do with: (a) station
residuals and travel times, and more specifically a paper entitled
"An Analysis of the Travel Times of P Waves to North American Sta-
tions, in the Distance Range 320 to 1000,'" by J. R, Cleary and A. L.
Hales; {b) Azimuthal dependence of residuals, which concerns a pro-
gram that plotted station res